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Geologiska Foreningen 


dverlimnar sina Férhandlingar till foljande institutioner, fér- 
eningar, sallskap. 
Stockholm. K. Jordbruksdepartementet. 
K. Ecklesiastikdepartementet. 
Jernkontoret. 
Sveriges geologiska undersékning. 
Statens meteorologisk-hydrograjiska anstalt. 
Statens skogsférséksanstalt. 
K. Kommerskollegium. 
K. Vetenskapsakudemien. 
Riksmusei zoo-paleontologiska avdelning. 
Riksmusei mineralogiska avdelning. 
Stockholms hégskolas geologiska institut. 
Stockholms hégskolas mineralogiska institut. 
Stockholms hégskolas geograjiska institut. 
Tekniska hégskolans bibliotek. 
Tekniska hégskolans inst. for vdgbygqnad ete. 
Tekniska hégskolans studentkar. 
K. Vitterhets-, historie- och antikvitetsakademien. 
Svenska sdllskapet for antropologi och geografsi. 
Svenska teknologféreningen. ' 
Svensk botanisk foérening. 
Svenska skogsvardsféreningen. 
Svenska turistféreningen. 


Goteborg. Géteborgs hégskolas geografiska institution. 
Lund. Geologiska institutionen. —~ 

Geografiska institutionen. 
Uppsala. Universitetsbiblioteket. 


Geologiska institutionen. 

Naturvetensk. studentsillskapets sektion for geologi. 
Geografiska institutionen. 

Paleontologiska institutionen. 

Svenska vall- och mosskulturforeningen, Ultuna. 


Aas. Norges Landbrukshéjskoles bibliotek. 
Adelaide. Royal society of South Australia. 
Albany. New York state library. 

Baltimore. Maryland geological survey. 

Basel. Universitdtsbibliothek. 

Bergen. Bergens museum, 

Berkeley. University of California. 


Berlin. Preussische geologische Landesanstalt. 


Canton. 

Chapel Hill. 
Charlottenlund. 
Chicago. 
Cleveland, Ohio. 


Cambridge, Engl. 
Cambridge, Mass. 
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Deutsche geologische Gesellschaft. 

Gesellschaft fiir Erdkunde. 

Gesellschaft naturforschender Freunde. 

Geologisches Institut der Universitat. 

Naturhist. Verein d. preuss. Rheinlande u. Westfalens 
Maarflach 4. 

Société linnéenne. 53 Rue des trois conils. 

Naturwissenschaftlicher Verein. 

Geologisches Institut der Universitét. 

University of Queensland. 

Musée royale d@ histoire naturelle. 

A magyar kiralyi Féldtani Intezet kényvtaranak. 

Magyar nemzeti museum. 

Hydrologische Sektion d. Ungarischen geol. Gesellsch. 

Direccion general de minas geologia e hidrologia. 

Museo Argentino de Ciencias naturales. 

Instituto geografico Argentino. 

Society of natural sciences. 

Institutul geologic al romaniet. 

Société roumaine de géologie. 

Geological survey of India. 

Geological mining and metallurgical society of India, 

Department of mineralogy and petrology univ. 

Massachusett Institute of Technology. 

Geol. surv. of Kwangtung & Kwangsit. 

Univ. of N. Carolina library. 

Danmarks geologiske Undersogelse. 

John Crerar library. 

Western reserve university (Geol. Soc. of America). 


Cluj (Clausenburg). Museu! geologic-mineralogic al wniversitatit. 


Columbus. 
Danzig. 


Darmstadt. 
Delft. 
Edinburgh. 


Elberfeld. 
Frankfurt a/M. 
Freiberg i. Sa. 


Freiburg i. Br. 
Genéve. 
Glasgow. 

Graz. 
Greifswald. 


Gottingen. 
Halifax. 


American chemical soctety. 

Biicheret d. Technischen Hochschule, Danztg-Lang 
fuhr (Naturf. Ges.). 

Hessische geologische Landesanstalt. 

Geologisch mijnbouwkundig Genootschap. 

Geological survey of Scotland. 

Geological society. 

Naturwissenschaftlicher Verein. 

Senckenbergische naturforschende Gesellschaft. 

Bergakademie. 

Sdchsische geclogische Landesanstalt. 

Oniversitats- Bibliothek. 

Société de physique et dhistoire naturelle. 

Geological society. 

Naturwissenschaftlicher Verein fiir Steiermark. 

Geographische Gesellschaft. 

Geol.-paleont. Inst. der Univ. 

Naturwiss. Verein f. Neu-Vorpommern u. Riigen. 

Universitats- Bibliothek. 

Nova Scotian institute of natural sciences. 
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Halle. 
Hamburg. 
Havre. 


Heidelberg. 
Helsingfors. 


Jena. 


Johannisburg. 


Kiel. 

Kiew. 
Krakow. 
Koénigsberg. 
Képenhamn. 


Lausanne. 
Leeds. 
Leiden. 
Leipzig. 


Leningrad. 


Liége. 
Lille. 
Lima. 
Lissabon. 
Liverpool. 
London. 


Madison. 
Madrid. 
Manchester. 
Mexico. 
Minneapolis. 
Montreal. 
Moskva. 


Sdchsisch-Thiiringischer Verein fiir Erdkunde. 
Leop. Carol. Akademie der Naturforscher. 
Mineralogisch-geologisches Institut. 

Staats- und Universitdtsbibliothek. 

Société géologique de Normandie. ae 
Geologisch-paldontologisches Institut der Universitat. 
Geologiska kommissionen. 

Geografiska sdllskapet. 

Universitetets geografiska inrdttning. 

Universitetets mineralkabinett. 

Hydrografiska byrdan. 

Finska forstsamfundet. 

Finska fornminnesforeningen. 

Mineralogisches und geologisches Institut. 
Geological society of South Africa. 
Naturwissenschaftl. Verein fiir Schleswig-Holstein. 
Bibliotéque del Académie des sciences. Korolenka 58 a, 
Akademia umiejetnosce. 

Physikal.-6konomische Gesellschaft. 

Dansk geologisk Forening. 

Oniversitetets mineralogiske Museum. 

Det Kongl. danske geogr. Selskab. 

Universitetets geografiske Laboratorium. 
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Minerals of the Varutriisk Pegmatite. 


XXXI. The Feldspar Group. 
By 


OucEeE J. ADAMSON. 


Abstract 


The Varutrask pegmatite consists of a middle seam, chiefly composed of microcline 
erthite, cleavelandite, quartz and different lithium minerals, constituting the main 
art of the pegmatite body, surrounded by quartz-muscovite pegmatite.1 The middle 
eam has been formed by hydrothermal solutions replacing the quartz-muscovite pegma- 
lite, which was deposited from solutions of epimagmatic character. 

The minerals of the pegmatite may be divided into several groups according to their 
enesis. The microcline perthite group, also containing pollucite, petalite, spodumene, 
mblygonite, beryl, and quartz, was the first to form during the hydrothermal period. 
his group was succeded by another containing cleavelandite, coloured tourmaline, le- 
idolite, and quartz as main minerals. 

The microcline perthite is described. Especial attention is drawn to the intergrowths 
f£ poikilitic albite and their importance for the interpretation of the genesis of the perthite. 

e types of perthites observed are vein perthite, patch perthite, film perthite, and 
tring perthite.2 The two latter are found only locally and in insignificant amounts. 
idence is given supporting the theory that the vein and patch perthite have been for- 
ed by replacement of microcline by albite solutions preceding the cleavelandite phase 
the evolution of the pegmatite. The rubidium and caesium content of the microcline 
rthite is discussed and compared with that of microcline from other localities. 

The cleavelandite is described and its genesis discussed. A contribution to the dis- 
ussion on the genesis of different perthite types is given. 


The feldspar minerals found at Varutriisk are microcline perthite, 
leavelandite and sugar-grained albite. They belong to the hydro- 
hermal period of mineralization, which caused an extensive replace- 
ent of the original pegmatite. The feldspars are the main minerals 
f the two genetical groups to which they belong, so these may be 
alled the microcline perthite group and the cleavelandite group 
espectively. 


1 Concerning this term see p. 49. ‘ 
2 Concerning the nomenclature of the different types of perthites see p. 45. 
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The distribution of the feldspars in the pegmatite is not uniform, 
Microcline perthite is most abundant in the eastern wing, whereas 
cleavelandite is the predominant feldspar in the western wing. ¢ 

This paper is based upon observations made during a ten day visit 
to the Varutrisk pegmatite and upon a microscopical investigation 0 
some 80 thin sections together with a study of chemical and oa 
graphical analyses. ; 

4 


Rupipium MicrocuIne PERTHITE. 


The microcline perthite belongs to the first stage in the evolution 
of the lithium pegmatite at Varutriask. It has been deposited from 
the solutions that invaded the pegmatite after the formation of the 
quartz-muscovite pegmatite. Pollucite, spodumene, petalite, ambly- 
gonite, beryl, and quartz also belong to this stage. Its formation 
ended with the solidification of quartz surrounding and enclosing the 
previous minerals. ; 

It is difficult to distinguish any sequence of crystallization inside 
the microcline perthite group, as each mineral mostly occurs surround- 
ed by cleavelandite and quartz. However, a piece of microcline per 
thite was once found enclosed in pollucite with pollucite veins pene- 
trating it. 4 

Microcline from lithium pegmatites has hitherto only been recorded 
from the pegmatites near Pala in Southern California’, from pegma- 
tites in North Carolina?, and from a small locality in Sweden’. In other 
described pegatites the microcline is confined to the unreplaced 
quartz-microcline pegmatite. 

Microcline perthite is quantitatively one of the most important mi 
nerals of the Varutrisk pegmatite, only quartz and possibly cleave- 
landite being present in larger quantity. It is especially frequent 
in the great quarry in the eastern wing of the pegmatite, to which 
it gives a distinctive character due to the largeness and abundance 
of the individuals. (See Fig. 1.) They vary in length from some cms 
to about three m. The largest individual measured had a longest 
dimension of 320 cm. (Fig. 3.) The exact length could not be stated 


mahi T. Schaller, The genesis of lithium pegmatites. Amer. Journ. Sci. 10, p. 27a 


ne L. Hess, The spodumene pegmatites of North Carolina. Econ. Geol. 35, p. 942, 
3 E. Grip, A lithium 


pegmatite on Kluntarna in th shi itea ; 
a aa. g in the archipelago of Pited. G. F. FB 
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Fig. 1. Wall of the great quarry in the eastern wing of the utraisk pegmatite. 
The large crystals are all microcline perthite. The interstitial mass is essentially con- 
stituted of quartz, lepidolite and cleavelandite. Foto G. Gustavsson. 


Fig. 2. Microcline perthite emerging into the quartz-muscovite pegmatite. Western 


ae 


quarry. Varutrask. 
A: Quartz-muscovite pegmatite, M: crocline perthite, Q: Quartz, QL: Quartz in- 
termingled with lepidolite, C: Cleavelandite, P: Petalite. (The hammer is 40 em long.) 
Foto G. Gustavsson. 
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Fig. 3. Large crystal of microcline perthite. Longest diameter 320 cm. It is sur- 

rounded by quartz with small hexagonal columns of lepidolite. Eastern quarry. Varu- 

trisk. The microcline perthite on the right side of the picture continues upwards to the 
top of the pegmatite body. See Fig. 1. Foto G. Gustavsson. 


as the crystal merged into the bottom of the quarry. The colour of the 
microcline perthite is generally salmon coloured, but many specimens 
are quite white. There is no connection between the colour of the 
mineral and its content of rubidium. The microcline is always perthitie 
and the albite veins could generally be seen with the unaided eye. The 
cleavage after (001) is exceedingly good and that after (010) also di- 
stinct. Specimens from the western wing have less good cleavage than 
those from the eastern wing. 

The microcline perthite occurs partly in anhedral masses, partly in 
crystals with poorly developed faces. It is generally surrounded by 
quartz, massive or in a finegrained aggregate together with red lepi- 
dolite. Most often »fans» of cleavelandite are seen in the quartz. The 
ability of quartz to replace microcline has been only slight. Features 
indicating that such a process has taken place were only observed in 
one specimen. Quartz rods intersecting microcline perthite with the 
formation of runite (graphic granite) can be observed microscopically. 
Not all of the quartz rods have uniform orientation. There are groups 
of rods, the extinction angle inside one group being the same, but 
different for each group, indicating that they have not been formed 
contemporaneously. The quartz has probably replaced this micro- 
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‘ig. 4. Microcline perthite intersected by veins of cleavelandite. About */, nat. size. 
Foto K. Rankama. 


line perthite in waves, each wave represented by a group of quartz 
‘ods with parallel extinction!. 

The microcline may be more or less albitized. It is plainly seen 
10w solutions depositing perthitic albite have eaten their way into the 
nicrocline from peripheral parts of the individual towards the centra. 
[The shape of the microcline is retained and the cleavage is the same as 
yefore. It is a true pseudomorphism of albite after microcline, even if 
he writer has never seen a whole individual of microcline completely 
onverted into albite. However, albite solutions have often dissolved 
he microcline while destructing its crystal and cleavage faces and then 
rystallized as cleavelandite. Wherever in such cases there is a con- 
act between cleavelandite and microcline, the cleavelandite sends veins 
nto the microcline. (Fig. 4.) 

1 A. E. Fersmann (Die Schriftstruktur der Granitpegmatite und ihre Entstehung. 
. £. K. 69, p. 77, 1929) and others hold that runite (graphic granite) has been formed by 
imultaneous crystallization of the components. Fersmann has shown that the inter- 
rowth of quartz and feldspar may follow various laws. However, Wahlstrém (Graphic 
tranite. Amer. Min. 24, p. 697, 1939) has stated that »in general the geometric relations 
etween the two minerals do not conform to the requirements of any crystallographic 
aw or laws of growth». In the present case the possibility that the differently oriented 
uartz rods may represent intergrowths according to various laws has not been taken 


nto consideration, the origin of this runite by replacement being far more probable than 
yy simultaneous crystallization. 
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The albitization of the microcline will be discussed in connectio 
with the microscopical description. 


Microscopical investigation. 


The Varutrisk microcline is polysynthetically twinned in accordane 
with the albite and pericline laws and shows the characteristic cross- 
twinned texture so common in microclines. The texture is variably 
developed, the twin lamellae being sometimes fine, sometimes rathe 
coarse and sometimes very coarse with large patches of single indivi- 
duals in twin position. There is every kind of gradation between th 
different textural varieties. The texture may be regular or irregula 
according to the shape of the lamellae. Often one lamella is dominan 
over another belonging to the same twinning law and there are als 
differences between the lamellae of the separate laws. The periclin 
twins are generally more persistent than the albite twins. Cross-twin 
ning of extraordinary beauty and regularity may be observed in som 
twin sections. Sometimes a slight displacement of parts of the micro 
cline is seen. This is probably the effect of stresses previous to the for- 
mation of the vein perthite. The contact between two such fragments 
of microcline is generally streightlined and the boundary is occasion 
ally filled up with individuals of perthitic albite, elongated along the 
boundary. 

Narrow microcline veins with a »granular) twinning texture are fre- 
quently met with, often running through the entire section. (Pl. IV, 
fig. 1.) The microcline of the veins has the same orientation as the 
surrounding microcline, the twin lamellae being exactly parallel. Their 
width is about 0.05 mm. The veins have been formed by rapid recry- 
stallization of the host microcline which has induced its own orientation 
in them. The same phenomen has been previously described by Olaf. 
Andersen! on pegmatite microclines from Southern Norway. He be- 
heves there has been a »formation of cracks in the microcline through 
exterior stresses and recrystallization of microcline in veins along the 
cracks). The writer’s observations on the microcline from Varutrisk 
support this view. The microcline veins are cut by perthitic albite. 
This fact will be taken into consideration when the genesis of the perthi- | 
tic albite is discussed (p. 29). Frequently younger albite solutions. 
have found their way along the microcline veins, dissolving them and 
the adjacent muicrocline perthite and depositing albite individuals of 
random orientation. The various twinning textures of the microcline 


1 The genesis of some types of feldspar from granite tit i 
Tes 17 1980. p g pegmatites. Norsk Geol. Tidskr. 
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escribed above have not been formed contemporaneously. They are 
he result of a series of processes imposed on the feldspar during its 
volution. 

It is remarkable that many features in microcline from simple pegma- 
ites in Norway, as described by Olaf Andersen‘, are similar for the 
arutrisk microcline. In the Norwegian occurrences the microcline 
ost probably crystallized from the original pegmatite solutions, 
hereas at Varutrask it replaced older mimerals. Evidently physical 
onditions under the evolution of either kind can not have been very 
ifferent. 

The microcline perthite, when examined without the analyzing nicol, 
is seen to contain numerous dustlike particles, especially in the proxi- 
ity of the veins of perthitic albite. 

The extinction angles of the microcline are 18°—20° on (001) and 
3°—6° on (010). 2 Va = 78°—84°. (See Table 1.) It is often difficult 
o measure the extinction position on (001) exactly on account of the 
twinning texture. In an amazonite from Uté, the Rb,O content of 
which was later determined by Goldschmidt and co-workers to be 2.54 
per cent (see Table 4), G. Flink® has observed extinction angles »not 
coinciding with any known species of feldspar». However, he does not 
give any data*. Recently W. Kleber‘ has investigated an amazonite 
from Madagascar and found 2 V = — 82° and the extinction angle on 

(001) about 18°. The extinction angle on (010) is not stated. The speci- 
men on which the determinations were made was not analyzed for 
rubidium and caesium, but amazonite from Madagascar is known to 
have a content of about 1 per cent Rb,O and about 0.1 per cent Cs,0. 
(See Table 4.) 

According to H. Rosenbusch — O. Miigge® the extinction angles 
for microcline may vary from 15° to 20° on (001) and from 5° to 7° on 
(010). In the literature statements of higher extinction angles than 17° 
on (001) are seldom found; the extinction on (010) is often not given, 
being the same as for monoclinic potash-feldspar. The extinction angles 
on the microcline from Varutrisk and the amazonite from Madagascar 
are not abnormal even if they are somewhat higher than the values 
generally obtained. It is believed the divergence is due to their high 

1 Op. cit. p. 174. 

2 Arkiv for Kemi, Mineralogi och Geologi. 5, p. 60, Stockholm 1914. 

3 The writer has examined thin sections of a feldspar specimen from Utd, in the col- 
lection of the Mineralogical Institute of the University of Stockholm. No cross-twinning 
texture was visible. The extinction angle on (010) was 6°—8° and on (001) 1°—3°. Ac- 
cording to these observations the specimen is orthoclase. 


4 Mikroskopische Untersuchungen an Feldspiiten. Zentr.blatt f. Min., Geol. u. Pal. 


A. 10, p. 219, 1940. ; : ' 
3 Mikroskopische Physiographie der petrographisch wichtigen Mineralien, pp. 725, 
728, Stuttgart 1927. 
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Table 1. 

Extinction angles and axial angles on microcline perthite from Varutrask. : 

Microcline Perthitic albite : 

x, 

on (001) on (010) 2 Va on (001) on (010) 2 Vy 

20° 3° 78° 5° 16° 78° . 
19° 4° 82° 4° 20° 76° 
19° 3° 78° 2° 19° 78° 
18° 4° 78° 2° 19° 78° 
19° 5° 84° 4° 20° 78° 
18° 6° 80° 3° 20° 76° 
19% 4° 78° 3° 19° 79° 
18° 3° 80° 4° 20° 76° 
18° 3° 80° 3° 19° 80° 
20° 4° 80° 3° 20° 78° 
18° 5° 82° 2° 18° be 


content of rubidium and caesium. The amount of Rb,O + Cs,O in 
the Varutraisk microclines corresponds to up to thirteen per cent of 
the feldspar compounds. (See Table 3.) It would be surprising if this 
should not cause changes in the position of the indicatrix. 

Pure microcline is not found at Varutrask. It is always intersected 
by perthitic albite in parallel crystallographic orientation, the twin 
lamellae after the albite law being parallel in both minerals as seen 
on (001), and the basal cleavage lines passing without interruption from 
the microcline into the albite as seen on (010). The shape of the perthi- 
tic albite is multifarious. It forms patches sometimes occupying the 
main part of the section, it forms bands of any width from 0.05 mm up 
to about 1 mm, the outline of which may be regular or irregular, it 
forms lenses and lenticular bodies and it forms short individuals gene- 
rally widely separated from each other. There are certain connections 
between the appearance of the perthitic albite and the twinning texture 
of the associated microcline, indicating a genetic relation. Even if 
there are great difference in shape and magnitude of the indivudials of 
perthitic albite, the types mentioned above may all be referred to as 
vein and patch perthite?. 

The perthitic albite is polysynthetically twinned after the albite law 
and in the peculiar way which has been termed chess board albite. This 
type of twinning is seen even in the smallest bodies but is more di- 
stinctly developed in the large bands and patches. In the large patches 
this type of twinning sometimes disappears to give place to ordinary 
polysynthetically twinned albite with unbroken twin individuals. 

Film perthitet, which so commonly occurs together with vein perthi- 
te, is extremely rare at Varutriisk. In fact it was only observed in two 
thin sections and here was restricted to certain parts of the section. 


* Concerning these terms see p. 45. 
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n one section, parallel to (001), the direction of the films forms an 
ngle of —56° with the albite twins. In the other section, parallel to 
010), the films run approximately parallel to the basal cleavage. The 
ilm perthite is distinctly older than the associated vein perthite. The 
Ibite of the vein perthite is seen to cut the films. Probably the 
ilms are formed by exsolution. There is nothing indicating that 
he films had a wider extension at a former stage in the evolution of 
he microcline perthite. They have only been developed at certain 
ocalities. 

String perthite’ was observed in one thin section only, parallel to 
(001). A patch of microcline with the twinning texture characteristic 
or this perthite type is seen between two veins of albite. With large 
agnification the gritty surface is resolved into numerous strings of 
Ibite. 

The general absence of film perthite and string perthite at Varutrisk 
may have two causes. Either there have originally been pure potash 
feldspar solutions without any soda, or the temperature has been too 
ow to allow the microcline to hold any soda feldspar in solid solution 
which later on would unmix to form string perthite and film perthite. 
The second supposition does not exclude the first. If the second is 
orrect, the soda feldspar possibly present ought to have crystallized 
imultaneously with the microcline, perbaps to form film perthite. 
(See p. 46.) However, no features observed indicates that this would 
have been the case. 


Different types of vein and patch perthite. 


Fairly regular bands of perthitic albite. The most regular bands, 
which may be said to have an intermediate position between the large 
patches and the small bodies of albite, are associated with a rather 
coarsely cross-twinned microcline of variable texture. (Plate I. Fig. 
1, 2.) There may be parts of single or coarsely cross-twinned micro- 
cline, interrupted by bands of a finer cross-twinned type. The perthitic 
albite invariably follows these bands. Albite veins are often seen to 
run along the twin boundary between two large individuals of micro- 
cline in twin position. Probably there have been zones of weakness. 
along the boundaries preferred by the advancing solutions. The con- 
tact of the perthitic albite bands against the microcline is different on 
the two faces (001) and (010). In sections parallel to (010) they have a 
fairly streightlined border, are long and narrow, sometimes lens-shaped. 
Their main direction forms an angle of about — 65° with the basal cleav- 


1 Concerning this term see p. 45. 
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age, thus being approximately parallel to the (100) face. This orien- 
tation of the albite bands is reported from most vein perthites deseri- 
bed. The albite bands and lenses may have a rather regular distribu- 
tion in the microcline, each individual separated from the next by 
microcline bands of uniform width, generally three to four times a 
broad as the albite bands. The width of the albite bands may vary] 
from 0.1 to 0.5 mm. In sections parallel to (001) they are more irregu- 
lary developed and have a complex trend. Their largest dimensions are 
generally approximately parallel to the pericline twins of the micro-- 
cline. The boundaries have a tendency to run parallel to the directions 
of the albite and pericline twins, thus giving the contact line a step~ 
like form. The outcrops of the bands are generally parallel to (010). 

There is every gradation between these fairly regular bands in micro~ 
cline with coarsely cross-twinned texture and other kinds which may 
be either large bands and patches of albite in microcline generally with 
fine twinning texture, or islands of albite in microcline with very coarse 
and often interrupted twinning texture. 

Small irregular bodies of perthitic albite. On the transition to the 
last mentioned group the bands become shorter and thinner, are often 
discontinuous and pinch out to form lens-shaped bodies of various size. 
As the dimentions of the individuals decrease, the distance between 
them increases. The dimentions of the smallest individuals approxi- 
mate those of the albite films in the film perthite. However, their 
irregular distribution in the microcline, their contact against this mine- 
ral, and their variable shape, not one individual being like another, 
make it certain they must be classified as true vein perthite. As a rule 
it can be said, the more irregular the twinning texture of the micro- 
cline, the more irregular the distribution and development of the perthi- 
tic albite. There has been a general destruction of the microcline twin- 
ning texture all over the area where this perthitic albite is present, 
only remnants of the original texture having been left. (Plate II. 
Fig. 1.) 

Large bands and patches of perthitic albite. On the transition from 
the fairly regular bands to large patches the most puzzling figures and 
faces of contact are met with. One can not any longer speak about 
albite individuals. There may be crowds of bands sending offshots of 
any shape and direction from one to another, thus creating an extremely 
complex structure. (Plate II. Fig. 2.) One involuntarily gets the im- 
pression of perthitic albite eating its way through the microcline, and 
most probably this has also been the case. On (001) the bands are ge- 
nerally elongated parallel to the pericline twins of the microcline, but 
frequently swell out perpendicular to this direction. There are great 
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variations in the relative amount of microcline and perthitic albite. 
The albite may dominate completely, large bands and patches of al- 
bite only being separated by small spaces of microcline. There may be 
areas of albite with relics of microcline which has retained its original 
erystallographical orientation. The largest patches of perthitic albite 
grade into pure albite (mineralogically speaking) in optical continuity 
with the albite of the patches. This albite is confined to the micro- 
cline crystals and therefore represents a true pseudomorphism of albite 
after microcline. The albite replacing the quartz frequently surround- 
ing the microcline is always developed as cleavelandite and has crys- 
tallized after the formation of the perthitic albite in the microcline. 

The most regularly and beautifully developed cross-twinning of the 
microcline is associated with large bands and patches of albite. The 
albite is often severely corroded by the microcline and vice versa. 
There may sometimes be nearly interlocking structures. 


There can be no doubt that the large bands and patches of perthitic 
albite in the Varutriask microcline have been formed by replacement 
of the microcline by solutions. The fact that there are gradations be- 
tween the other kinds of vein perthite and those undoubtedly formed 
by replacement, indicates that these other kinds have also originated 
in that way. This theory is supported by the study of the relation of 
the perthitic albite to the microcline and to the poikilitic albite. 

The veins of microcline with a »granulary twinning texture, described 
on p. 24, are cut by perthitic albite, which consequently has been formed 
afterwards. (See Plate IV. Fig. 1.) The microcline veins are a secon- 
dary product. Thus the perthitic albite cannot possibly have been for- 
med by simultaneous crystallization with the microcline host. On the 
other hand it is hardly possible that exsolution could produce the above 
described feature. Replacement offers the most probable explanation. 
The fact, previously mentioned, that bands of perthitic albite are fre- 
quently surrounded by a seam of rather finely cross-twinned micro- 
cline, indicates that they have influenced the microcline to make it re- 
crystallize. The circumstance, also previously mentioned, that the most 
regularly cross-twinned microcline occurs together with large bands of 
albite points in the same direction. In this case the microcline was 
probably brought into a liquid state by the albite solutions, and even- 
tual fluxing agents following them, and then submitted to a complete 
recrystallization. The less intense activity, represented by smaller bands 
of albite, has naturally not been able to influence the microcline texture 
in the same degree. The areas consisting of coarsely twinned and single 
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microcline with small islands of perthitic albite have only had their 
original texture destroyed. No recrystallization has taken place. 

Thus the present twinning texture of the microcline is the result 
both of deformation and recrystallization processes (see p. 24). Even if 
a number of processes can be recognized, all of them can hardly be 
distinguished. It is often difficult to decide which texture has origina- 
ted in connection with the formation of perthitic albite and which is 
due to previous processes. 

The optical orientation of the microcline has been preserved during 
all the alterations (except for small displacement of certain areas, 
probably due to exterior stresses). 


Inclusions. 


The microcline perthite from Varutrisk contains numerous in- 
clusions of albite of random orientation. Most of them are younger 
than the perthitic albite but a considerable number are decidedly 
older. So far as it could be determined the older inclusions proved 
to consist of a more basic albite (about An 10) than the younger, 
which were nearly pure albite. Quartz inclusions are rare. They be- 
long to the same generation as the younger poikilitic albite. 

In many descriptions of microcline perthite the existance of un- 
oriented inclusions of albite have been mentioned. However, this state- 
ment is seldom amplified. The writer finds that the poikilitic inter- 
growths in microcline perthite deserve more attention than they have 
hitherto been assigned. The study of their relation to the microcline 
and the perthitic albite respectivly reveals many items of interest and 
importance for the interpretation of the genesis of the perthite studied. 

The older poikilitic albite. Individuals approximately parallel to 
(100) showed an extinction angle against the direction of the albite 
twins of 12°—13°. On basal cleavage fragments n, was determined to 
be about 1.533 and n, 1.542, These measurements correspond to an 
albite of about An 10. The microcline is frequently seen to corrode the 
albite, penetrating it and even cutting off sections from the main 
crystal to form associations of corroded islands with uniform optical 
orientation. (See Plate IV. Fig. 2.) Some individuals show euhedral 
outlines against the microcline, 

This poikilitic albite must have been formed before the microcline 
itself. Independent crystals of albite of this type are not found in the 
a pegmatite, but every piece of microcline investigated con- 
tains grains of microscopical size, about one mm across. It is not 


probable that the inclusions represent relics after crystals belonging to 
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a previous phase in the development of the pegmatite. Most likely 
they were deposited from the same solutions as the microcline, but 
somewhat earlier than this mineral, and were caught by the growing 
potash feldspar, enclosed in it and sometimes corroded. 

The contact of the poikilitic albite against the perthitic albite is 
conspicuous. It is plainly seen how albite of the vein perthite eats into 
it and sometimes penetrates it. This certainly indicates that the vein 
perthite is formed by replacement. Any other process of formation could 
hardly have this effect. The poikilitic albite is often rimmed by perthi- 
: albite. There is a striking difference in the contact of the perthitic 

Ibite against the microcline and against the poikilitic albite. The for- 

mer is generally irregular and jagged whereas the second is round and 
smoothly curved. Perthitic albite penetrating poikilitic albite is some- 
times seen to have an influence on parts of the crystal, giving the im- 
ression that the process when carried to an end would produce perthi- 
ic albite in these parts (See Plate V. Fig. 1.) One may speak about a 
erthitization of the poikilitic albite. 
The most probable explanation for the features described above 1s 
he following: The albite solutions, which crystallized as to form vein 
erthite, when advancing through the microcline lingered when they 
et inclusions of albite. Frequently they turned off from their former 
irection and worked their way along the boundary of the inclusions, 
imming them, but often they pressed themselves into the albite. Ma- 
erial from the poikilitic albite was mobilized, assimilated by the so- 
utions and then crystallized as perthitic albite. Due to the assimila- 
ion process the contact line against the poikilitic albite is likely to 
ave another character than the contact against the microcline. 

The younger poikilitic albite. The extinction angle on (100) against 
010) was 18°—20°, corresponding to pure albite. This poikilitic albite 
s decidedly younger than the vein perthite. It is seen to replace the 
erthitic albite (Plate V. Fig. 2), but its ability to affect previously 
ormed minerals has generally been small. It does not influence the 
winning texture of the microcline. 

The size of the grains may vary from about */, mm to about two 

. The individuals of younger poikilitic albite are not the result of 
single intrusion of albite solutions. Textural features indicate there 
is more than one generation. One piece of poikilitic albite is sometimes 
seen to replace another. Probably there has been a continuous 
tream of albite solutions producing several generations of poikilitic 


Ibite. 
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Veins. . 


Albite of the same type as the younger poikilitic often forms veins in 
the microcline perthite. The solutions have been injected into fissures 
and crystallized there as numerous albite individuals of different orien- 
tation. The grains are generally equidimensional and show no sign of 
mechanical deformation. (Plate VI. Fig. 1.) Sometimes a little lepido- 
lite has crystallized together with the albite. The width of the veins 
are seldom more than '/, mm, generally less. 

The microcline perthite is frequently penetrated by albite veins of 
quite another character than those just described. They are of the 
same type as those intersecting pollucite, previously mentioned by 
Quensel', The width of these veins may vary from one mm to about 
one cm. The albite of the broader veins is megascopically seen to be 
developed as cleavelandite. The veins consist of numerous small cleave- 
landite »fans» following each other and densly interwoven. In the 
thinner veins no cleavelandite structure can be observed megascopi- 
cally. However, in the microscope the albite of the small veins has the 
same appearance as that of the large ones. The albite grains are elonga- 
ted in the direction of the albite twins and generally consist of two or 
three individuals twinned according to the albite law. The grains are 
often strongly deformed, indicating that crystallization has taken place 
while the material was forced into the microcline perthite. These veins 
have very much the same appearance as the cleavelandite veins in 
microcline perthite from Norwegian granite pegmatites, described and 
photographed by Olaf Andersen?, except that the relation to the 
microcline is not such as to suggest a simultaneous crystallization of the 
two minerals as it was in the case described by Andersen. At Varutrisk 
the cleavelandite veins, as well as the other type of albite veins descri- 
bed above, have been intruded into the microcline decidedly after its 
final crystallization. A little lepidolite has crystallized together with 
the cleavelandite. 

The cleavelandite veins in the microcline perthite have sometimes 
been replaced by lepidolite. Lepidolite solutions followed the same 
channels as the previous albite solutions, resorbing the albite and then. 
replacing it. (Pl. VI. Fig. 2.) Quite seldom the lepidolite solutions 
have entered the microcline perthite outside the cleavelandite veins, 
forming pure lepidolite veins. Their width, a few mm, is the same as 
that of the cleavelandite veins. The lepidolite has had a greater re- 


1G. F. F. 60, p. 618, 1938. 
23Op. cit. p: L725 Pl. LV. Fig. 3: 
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sorbing effect on the microcline than on the perthitic albite, relics of 
the latter being always present in the lepidolite. 

There is an essential difference between the veins of the poikilitic 
ulbite type and those of cleavelandite and lepidolite. The former ery- 
stallized in fissures in the microcline perthite whereas the latter have 
aten their way into it. The cleavelandite and the lepidolite veins are 
the younger ones. They represent the period of most intense activity. 


In a short summary the writer’s view on the evolution of the micro- 
line perthite at Varutrisk is the following: After the crystallization of 
the microcline its twinning texture was altered by deformation and 
ecrystallization processes, producing several types of textures. The 
ormation of vein and patch perthite following these processes influen- 
ved the texture in various degree. Most probably the vein and patch 
serthites were formed by replacement of the microcline by invading 
‘lutions from outside. All features observed agree with the replace- 
nent theory. Other theories which might be considered such as simul- 
aneous crystallization of the two minerals or exsolution of the perthi- 
ic albite from a previously homogeneous potash-soda feldspar are not 
n accordance with the features observed. After the microcline perthite 
1ad been formed there has most probably been a lowering in the tempe- 
ature before the following processes started. There has been a conti- 
uous stream of solutions, forming in succession: poikilitic albite and 
reins of albite in preexisting fissures, veins of cleavelandite, and veins 


f lepidolite. 


Chemistry. 


The chemical composition of the microcline perthite may be seen 
rom Table 2. In the selection of material for analyses care was taken 
n picking out the purest specimens available, showing no signs of 
leavelandite. The material collected for analyses 2 and 6 was separa- 
ed by heavy solutions in order to obtain pure microcline. A complete 
eparation of the perthitic albite has, however, not been possible. The 
igures for Na,O in these analyses represent a certain fraction of the 
mount of soda present in the microcline perthite. ; 

Characteristically the microcline perthite from Varutrask contains a 
ertain amount of the alkali metals rubidium and caesium, about 2 
yer cent Rb,O and 0.5 per cent Cs,0. Such a high content of rubidium 
ind caesium has previously only been found in amazonites, and it has 
een believed that rubidium amd caesium were specific for this micro- 
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Table 2. 
Anal. Thelma Berggren. 
1 2 3 4 5 6 

SiOs sh. aie Nt heen 63.58 64.84 64.02 64.89 63.83 64.07 
Be calgary, PhS aT 0.00 0.00 0.00 0.00 0.00 0.0 
VA LO ae ce nae ty — — — 0.00 0.00 0.0 
OAT Ole 2, cans ath tin eh aaa 17.80 18.91 19.29 18.68 18.61 18.9: 
LUNG peratures Se iecns 0.03 0.02 0.04 0.12 0.08 0.0 

SUNOS ad come ose 4a = — — — — 

MnO. oo sina saben fe 0.01 0.00 0.002 0.00 0.00 0.00 © 
Cd Ove Be orion tent, Bolle 0.40 0.01 0.07 0.15 0.07 0.1 
MgO sans." tease hi ee ls 0.04 0.01 0.01 0.00 0.00 0.0 
Bail) xan aye sd Soaeed ed — — os 0.00 0.00 0.0 
Lil) gl, Fomor ts 0.34 0.03 0.06 0.03 0.04 0.05 
INGO Peet eA ee 0.50 5 Pie. 1.43 3.72 1.62 1A 
WS Oe peda * pei eA 12.30 11:32 13.95 10.51 13.20 12.5) 
IRD Oixs Se ee cen ete ae 3.30 0.64 0.68 1.20 1.40 2.4 
C5,O) ig ee Mess 0.60 0.10 0.10 0.49 0.54 0.6 
TO aa ed, sue sean = — _ _ _ 0.0 
PlOCaIN iti Oe kere 0.64 0.33 0.25 0.32 0.37 0.2; 

1S ae te etn ae eae 0.03 0.02 0.02 0.01 0.05 Oo 
GOS 105 Sapoeeanck eaee 0.20 0.03 0.09 0.02 0.02 0.22 
HO EO bees eg ee 0.64 0.13 0.22 0.24 0.15 | 

100.41 100.14 100.23 100.38 99.98 100.20 

Sp. g. 2.572 sp. g. 2.5941 


Microcline perthite, Varutrisk. 2 and 3 are from the western wing of the pegmatite, 
the others from the eastern wing. Concerning 2 and 6 see the text. 


cline variety. Goldschmidt? and co-workers considered it possible that: 
the green colour of the amazonites was due to the content of rubidium! 
(and perhaps also of caesium). The evidence on the microcline Pe 
from Varutraisk does not support this idea. 

The first analysis of microcline perthite from Varutrisk, published | 
in Quensel’s? work on the amblygonites from Varutrisk, gave 3.3 per: 
cent Rb,O (anal. 1 in Table 2). None of the later analyses have given 
such high a value. The material selected for this analysis was taken! 
from the contact against a micaeous reaction zone between ambly-: 
gonite and microcline perthite®, The material was not quite pure,. 
which in the analysis is indicated by a higher content of Li,O and! 
P,0; than usual. A calculation indicates only 91.88 per cent feldspar: 
compounds. The analysis cannot be recalculated to pure feldspar as: 
there are impurities both of amblygonite and mica and the formula of| 
the mica is not known‘. However the impurities cannot have raised the: 
figure for Rb,O in the analysis, as the amblygonite does not contain 
rubidium and the mica, being a reaction product, has a smaller content. 


* Zur Geochemie der Alkalimetalle IT. Nachr. Ges. Wiss. Géttingen. Math. Phys. 
Kl. p. 48, 1934. . 
2 G. F. F. 59, p. 468, 1937. 
3 Loe. cit. 
4 Op. cit. p. 467. 
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Fig. 5. Microcline perthite, petalite, spodumene and pollucite surrounded by quartz 


and cleavelandite. Eastern quarry. Varutrask. In the upper left corner the quartz is 
intermingled with cleavelandite, rubellite and lepidolite. The pollucite mass in the right 
side of the picture continues two m more to the right. 


M: Microcline perthite, P: Petalite, S: Spodumene, Po: Pollucite. 
Foto G. Gustavsson. 


of it. In fact the figure for Rb,O is too small, the impurities containing 
less rubidium than the microcline perthite. 3.3 per cent Rb,O corre- 
sponds with 11.50 per cent Rb-f (see Table 3) and reckoning in the 
caesium also this analysis represents at least 13 per cent of the rare 
alkali feldspar compounds. This is the highest content of rubidium 
and caesium reported from any microcline. 

Except in the first analysis the content of lime corresponds to less 
than 1 per cent Ca-f. The amount of lithia is negligible and also that 
of iron. P,O; seems to be fairly constant, about 0.30 per cent. The 
content of soda varies according to the amount of perthitic and poikili- 
tic albite present. 

The rubidium and caesium belong to the microcline component of 
the perthite. Due to the fact that the radius of Rb* (1.49) is near to 
that of Kt (1.33), rubidium is able to substitute potassium in the 
microcline lattice. To a lesser extent the same is the case with caesium 
whose ionic radius is larger (Ost = 1.65). However any connection 
between the analyses content of potassium and that of rubidium and 


- See V. M. Goldschmidt, H. Berman, H. Hauptman und Cl. Peters, Zur Geochemie 
der Alkalimetalle. Nachr. Ges. Wiss. Gittingen, Math. Phys. Kl. p. 241, 1933. 
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caesium, in the way that a higher per cent of potassium in the micro- 
cline perthite should contract for more rubidium and caesium, cannot 
be expected because the distribution of rubidium and caesium in the 
pegmatite is not uniform. As seen from the analyses (Table 3), the 
amount of Rb,O + Cs,0 varies widely, from 3.9 to 0.73 per cent, 
The rubidium and caesium are enriched in the eastern part of the peg- 
matite body. The microcline perthite with the largest content of fe 
dium and caesium occurs in association with large masses of the caesi 
mineral pollucite. (See Fig. 5.) Rubidium does not form any indepe 
dent mineral, its ionic radius being so near that of potassium that i 
always substitutes this element, chiefly in microcline and mica, It 
also substitutes caesium in pollucite. Due to the large radius of Cs*, 
which is not like that of any of the common mineral-forming elements, 
caesium is able to form a mineral of its own, pollucite, present at Va- 
rutrask in great quantity. 
The unusually high content of caesium in relation to that of rubr 
dium in the microcline perthite from Varutrask (see Fig. 6), which 


Rb 
will be discussed later, suggests that the racio ERY] in the solutions from 


[Cs] 
which this mineral deposited was abnormal seen from a geochemical 
point of view. After what has hitherto been exposed of rubidium- 
and caesium-bearing minerals the writer is inclined to believe that the 
amount of caesium in the Varutrisk pegmatite is as great as that of 
rubidium, perhaps greater. The pegmatites, representing rest solu- 
tions, will always be enriched in rubidium and caesium relatively to 
their mother rock, and the relative enrichment of caesium will be grea- 
ter than that of rubidium. A forther discussion of this problem lies, 
however, outside the scope of this paper. Suffice it to say that the 
K K 
ratios a and aa for the Varutrask pegmatite are both below the 
minimum values stated by Goldschmidt and co-workers in one of their 
paper on the geochemistry of the alkali metals.1 Especially for the 


ratio [Cs] the difference is remarkable. At present several hundred tons 


of microcline perthite and pollucite are stored ac Varutrisk representing 
a couple of hundred tons of caesium and tens of tons of rubidium. 

The relative amount of rubidium and caesium in the microcline 
perthite individuals from Varutrask is subject to fluctuations between 


certain limits. (See 38—58 in Table 4.) The ratio ERD.) is seen to 
[Cs,0] 


‘ Zur Geochemie der Alkalimetalle IT. p. 54. 
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Table 8. 


The alkali (and lime) content of microcline perthite from Varutriisk. 


Li,O Na,O K,0 Rb,O Cs,0 CaO Na-f K-f Rb-f Cs-f Ca-f 


| oe 3.3 0.6 11.49 1.56 

2 0.03 3.75 11.82 0.64 0.1 0.01 31.85 66.12 2.17 0.30 0.06 
Aiea 0.06 1.43 13.95 0.68 0.1 0.07 12.44 84.52 2.40 0.80 0.34 
<n OOS 93.79 105u 1:2 0.5 0.16 $1.64 62.28 4.16 1.97. 0.75 
. 0:04 1.62 13.20 14 0.5 0.07 14.08 79.21 4.95 1.43 0,33 
. OOS LT T6721 OG Ot 10:59 79:89 7:78 lez1- 0.640 
\ 0.04 1.57 He SO. n.d S13.26 7S07" “6i97 91:86 © on... 
: ee 0.06 1.59 hs ON “ned. “13.49. 79.54" 6:19 186 n.d. 
| ae 0.05 1.94 ET eee ae. 16.50) 2 WO98* "5.97 ise n.d. 
UU a 0.03 2.44 Ete 0.5 <—0.01 20:60 74.10" 3796 1:34 =0.05 
ae 0.04 3.40 79 (O42 » 28.72 66.01* 4.15 1.12 » 
\ 0.03 3.11 1.00 0.2 » 26.13 69.73* 3.44 0.52 » 
> =a 0.04 2.70 114 0.3 » 22.80 72.42* 3.96 0.82 » 
a. ss 0.08 2.97 0.58 0.15 » 25.10 72.59% 2.01 0.87 » 
1 0.04 2.90 0.86 0.15 » 24.53. 72.14* 2:96 0.87 » 
io. <r 0.03 3.24 0.65 0.2 » 27.42 69.79* 2.27 0.52 » 
i} 0.02 2.73 0.65 0.2 » 23.06 ‘74.16* "2.27 0.52 » 
i. J 0.06 1.48 0.91 0.4 » LIS Qe Sos e woos b.12 » 
i) 7 0.01 2.70 0.58 0.2 » 22.80 74.67* 2.01 0.52 » 
| 0.08 (3.1% 0.75 0.2 » 26.31 70.57* 2.60 0.52 » 
7 Se 6.01. 3.28 0.91 0.2 » Ais OSoSe oaks) OL52 » 


9 partial analyses gave the following amounts of Rb,O. 
per cent Rb,O: 2.3 1.16 1.3 2.4 2.2 1.9 2.3 1.4 2.2. 


1—6 are the same as in Table 2. 1, 4—11, 13 and 15 came from the eastern quarry, 
2, 3, 12 and 14 from the western quarry. 16—21 are specimens from the quartz-musco- 
vite layers in the peripheral parts of the pegmatite body. (See p. 51.) The nine partial 
analyses of rubidium are of specimens from the eastern quarry. 

The alkalis except for potassium have been determined by means of a flame spectro- 
graph. The analyses were carried out by the staff of the Geochemical Laboratory of the 
Boliden Mining Company. In I values for rubidium and caesium only are stated, for 
easons given in the text. K-f, Na-f, Rb-f, Cs-f and Ca-f represent weight per cents of 
he feldspar compounds. For 1—6 they have been recalculated to give a sum of 100 
r cent. In 7—21 K,O values were not available. In these analyses K-f has therefore 
en calculated, subtracting the sum of Na-f, Rb-f and Cs-f from 100. Ca-f has only 
en reckoned in 1—6, not being determined in 7—9 and being present in insignificant 
mount in the other analyses. 

The K-f values calculated are marked with an asterix. 


ary from 6.8 to 2.1. There is relatively more caesium in the micro- 
line perthite from the eastern quarry (38, 41—48, 50 and 52. Table 
), the average ratio here being 3.2. It should be mentioned that these 
eldspars also have the highest content of rubidium and caesium. 

All the analyses of rubidium and caesium in pegmatite microclines 
hich the writer has been able to find in the literature are listed in 


._ [Rb,0] 
‘able 4 together with the respective ratios ~;—,,, calculated by the 
[Cs20] 


; [Rb,0] 
titer. In a diagram (Fig. 6) the figures of 1Cs,0] from Table 4 have 
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Fig. 6. Diagram showing relations [Cs,0] to weight per cents of Rb,O in pegmatite 


microclines from different localities, according to Table 4. Encircled dots signify micro- 
cline perthite from Varutrisk. % 


been plotted against the respective figures of Rb,O in order to obtain 
a scale for the variations of the relative amount of rubidium and cae- 
sium in the different specimens. Possible inaccuracy in the spectro- 
graphical methods will cause some variations in the diagram. All the 
same it is believed to be representative. It is seen that microclines poor 
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MINERALS OF THE VARUTRASK PEGMATITE. 
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The rubidium and caesium content of pegmatite microclines from different localities. 


Microcline. 


Microcline perthite. 
» 


» 
» 


» 


Microcline micro- 


perthite. 
Amazonite. 


Microcline. 
» 
» 


Microcline perthite. 


Microcline. 
Microcline. 
» 
» 
» 


» 
Microcline perthite. 


Ilmen Mountains, Ural? 
River Gorho, Mongolia! 


UGIGD RE outa. yk 


Karelia 


Iimen Mountains, Ural® 
» eS » 


Inporr, Khibiny? .. . : 
Kedihauyy., Khibiny? .. . 
MOWrahotta = Ske a 


» 


» » 


Ute, Swedon*.. «i. <-o..« 
Berg Zdin, Mihren?... . 
K6nigshain, Schlesien®? . . . 
Miask, Ilmen Mountains, Ural* . 
Madapascar®. . 5... .--. 
Pikes Peak, Colorado* .. . 


Grover, North Carolina‘ 
» » » 


Kings Mountain, North Carolina* 
Kluntarna, Sweden® ... . 
Lohja, Finland’ ...... 
Sillbéle, Finland® ..... 
Oryaryi, Kinland®; |.) 3-2, - 
Lohja, Binland® <9. = «>: 
SEDDOME EINE susie: ie! ers 
Ekenis, Winland®. ... < - 
Kuusmiilu, Finland’... . 
Warutrisk seyret. wets St oe 


The village Utotschkino!. .. . 
Timen park, Ural® ... 6 « 
Kosaya Mountain, Ural? .... 


Madagascar: . ae ie 
Hundholmen, Norway®. . . 
Ytterby, Sweden®? ..... 


Laven, Norway*...... 


Rb,O 


0.59 
0.13 
0.06 


Cs,0 


0.235 
0.025 
none 
? 
trace 
trace 


0.032 
0.074 
0.053 
0.095 
0.004 
0.011 
0.005 
0.003 
0.159 


0.0015 


0.002 
0.002 


0.005 - 


0.006 


0.5 


or Cr 


eoosooooosoessssss 
DLN ENHNHKHEWNRAWAANG 


[Rb,0] 
[Cs,0] 
2.5 
5.2 
> 100 


>100 
> 100 


23.7 
13.2 
26.8 
22.9 
55.0 
24.5 
44.0 
26.7 
6.8 
193.3 


125.0 
65 


6.4 


RWNWNWWAWWAWNNNNWNHND 
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Table 4 (continued). 


1, V. Milcewskaja-Rutkowskaja. Sur le rubidium (et cesium) dans les microcline 
des différents localités. Comptes rendus d> l’Académie des Sciences U. R. 8. 8S. No 1 
A. p. 260, 1931. 

In the original paper the vontent of the feldspar compounds, Rb,O -Al,0, -6Si0, an 
Cs,0 -Al,0, ‘6SiO, is given. For comparison the analyses are recalculated by the write 
to Rb,O and Cs,0. 

2. A, Filippov and J. Tolmacey. On the preseace of rare alkaline metals in amazonites 
Ibid. 1. No 5, p. 322, 1935. 

In the original paper the content of the pure metals Rb and Cs in the microclines i 
given. For the same reason as above the analyses are recalculated to Rb,O and Cs,0 

3. V. M. Goldschmidt, H. Bauer und H. Witte. Zur Geochemie der Alkalimetalle i 
Nachr. Ges.’ Wiss. Gottingen 1, p. 47, 1934. 

4. F. L. Hess. The spodumene pegmatites of North Carolina. Econ. Geol. 35, p. 960, 


1940. ; 
5. E. Grip. A lithium pegmatite on Kluntarna in the archipelago of Pitea. G. F. FL 
62, p. 383, 1940. ¢ 


6. O. Erametsa, Th. G. Sahama and V. Kanula. Spektrographische Bestimmungen” 
an Rubidium und Caesium in einigen finnischen Mineralien und Gesteinen. Bull. Comm. 
Geol. Finl. 128, p. 85, 1941. : 

The circumstance that many of the samples in the table are labelled microcline and 
not microcline perthite does not imply that these microclines are not perthitic. Most 
probably they are, pure microcline being a rare mineral. — Personal information from” 
Dr. Sahama reveals that the samples 31—37 were originally labellea microcline and this” 
name was therefore used. These samples were not investigated microscopically. 


7. 38—58 corresponds to 1—21 in Table 3. 


in rubidium generally have an insignificant amount of caesium, and 
that in relation to these the true rubidium microclines are enriched in 
caesium. (The only exception is the specimen from Kluntarna, 30.) 
When comparing the Varutrask microclines with the others analyzed, 
we find that their content of rubidium is only matched by a few micro- 
clines from other localities and that their content of caesium is unique. 
Really, they might with some right be called caesium microclines. 
Rubidium in microcline was first recorded by Vernadsky+. In an 
amazonite from the Ilmen Mountains he found the content of Rb,O 
to be 3.12 per cent. Caesium was not determined. In the last decade 
several papers on the content of rubidium and caesium in microcline 
from different localities have appeared. Probably rubidium and cae- 
sium are constituents of most microclines and the only reason why 
these elements are so seldom seen in analyses of feldspars is that gene- 
rally they have not been looked for. In nearly all microcline specimens 
so far investigated, a certain amount of rubidium and most often cae- 
sium also was present. In the writer’s opinion it is of greater import- 
ance in microcline analyses to determine the content of rubidium than 
that of manganese, magnesia, fluorine and phosphorus. No analysis 


‘ Sur le microcline a rubidium. Bull. soc. frang. Min. 36, p. 263, 1913. 
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of microcline should be looked upon as satisfactory without determina- 
tions of rubidium and caesium. 

Vernadsky suggested the name rubidium microcline (microcline rubi- 
difére) for the variety from the Ilmen Mountains with 3.12 per cent 
Rb,0. As, however, rubidium (and caesium) is found in variable quan- 
tities in microclines the question presents itself: Where is the limit 
between ordinary microcline and rubidium microcline? Certainly a 
content of 0.2—0.3 per cent Rb,O is not exceptional, and pegmatite 
microclines with less than 0.1 per cent Rb,O are probably rare. The 
term rubidium microcline should only be applied to species whose 
content of Rb,O exceeds that of microclines in general. The number 
of analyses yet carried out is, however, too small to allow the setting of 
a definite limit. As a reasonable figure the writer would suggest 0.5 
per cent Rb,O. 


CLEAVELANDITE AND SUGAR-GRAINED ALBITE. 


Cleavelandite occurs generally in fanlike aggregates from +/, cm to 
1 or 2 dm in length. (See Fig. 7.) It is always twinned according to 
the albite law. The colour is white, light green, or rosetinged. For 
chemical composition see Table 5. It is an albite of singular purity. 
Analysis 3 very nearly corresponds to the composition of the albite 
molecule. The extinction angle on (010) against the direction of the 
basal cleavage is 20°, 2 Vy = 77°. 

Cleavelandite is especially common in the western wing of the pegma- 
hite. Its formation succeded the microcline perthite group in the evo- 
ution of the pegmatite. Cleavelandite has been found replacing and 
enclosing all the previous minerals. Just as the microcline perthite 
vives the eastern quarry its distinctive appearance, so does the cleave- 
andite characterize the western quarry. (See Fig. 8.) The intense albi- 
ization may account for the scanty occurrence of microcline perthite in 
his part of the pegmatite body. In the eastern quarry cleavelandite 1s 
lever seen in large masses. Here it mostly occurs together with quartz. 
[he solutions have partly dissolved the quartz and deposited cleave- 
andite; they have generally reached the microcline perthite, more or 
ess albitizing it. (See p. 23.) ; 

The cleavelandite invasion is accompanied by coloured tourmaline 
elbaite), gray and red lepidolite, and quartz. The genetical relations 
etween the minerals belonging to this group are best studied in the 
vestern wing of the pegmatite. The formation of the cleavelandite 
roup started with solidification of a gray lepidolite rock which later 
n was intensely replaced by cleavelandite, this mineral sending veins 
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Western quarry. Varutrisk. About */, nat. size. 
Foto S. Hedlund. 


Fig. 8. Wall of the quarry in the western wing of the V; 
G: Greenstone, A: Quartz-muscovite pegmatite, (: 
QC: Quartz intermingled with cleavelandite. T: 


arutrask pegmatite. 
Cleavelandite »fansy, Q: Quartz, 
Tourmaline (verdelite). 

Foto G. Gustavsson. 
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Fig. 9. Lepidolite rock replaced by cleavelandite. 
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Western wing of the Varutraisk 


Gray is lepidolite, white is cleavelandite. 


Table 5. 
a 

SiO, 67.61 
Oe. 0.00 
Al,O; . a tomyeery 20.17 
Fe,0,. a ai 0.03 
FeO . 0.00 
MnO . 0.001 
CaO 0.00 
MgO 0.00 
Oe 0.10 
Na,O. 11.65 
Li,O 0.036 
Ogre. , 0.15 
H, oO <105° 2 0.03 
Hy ‘0 = L0a2\3 0.14 


Foto G. Gustavsson. 
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Cleavelandite, Varutrisk. Light green, sp. g. 2.620. 
Cleavelandite. Varutrask. Light red, sp. g. 2.599. 


Sugar grained albite, Varutrask. sp. g. 2.612. 


Theoretical composition of NaAISi,0,. 


100. 07 


100.00 
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Fig. 10. Lepidolite rock replaced by cleavelandite. Western wing of the Varutrask 
pegmatite. About 1/, nat. size. Foto S. Hedlund. 


several decimetres long into it. (See Figs. 9, 10.) However, the forma-. 
tion of gray lepidolite continued after the crystallization of cleavelan- 
dite had started, and it is even seen to replace the cleavelandite. (See 
Pl. VI, Fig. 2.) There was an interval in the formation of lepidolite 
during which there has been a rich development of cleavelandite. Then 
the lepidolite crystallization started again, but this time with the for- 
mation of a maure coloured variety occurring in small hexagonal 
plates embedded in cleavelandite and later in quartz. The cleavelan- 
dite group ended with the crystallization of a quartz-lepidolite aggre- 

* A map of a part of the western wing of the pegmatite has been made by O. Gab- 
rielson and published in G. F. F. 61, p. 64, 1939. In the explanation to the map is stated: 
yCleavelandite with segregations of gray lepidolitey. However, the cleavelandite repla- 


ces the lepidolite, and it would therefore be more correct to express it thus: »Gray lepi- 
dolite rock, partly replaced by cleavelandite. 
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gate sometimes with small rubellites in it. This aggregate is often 
found replacing the quartz that originally surrounded the microcline 
perthite (see p. 20). 

The elbaites have been formed throughout the crystallization period 
of the cleavelandite!. They are generally embedded in cleavelandite 
but also in quartz. Occasionally quartz, undoubtedly belonging to the 
same generation as cleavelandite, is found to have crystallized before 
this mineral. Elbaites, especially verdelites, are often enclosed in this 
quartz. Sometimes large elbaites are found surrounded by quartz to 
a large extent replaced by cleavelandite, which, however, has not 
affected the elbaite. 

In some places where the cleavelandite-forming solutions have 
soaked through the peripheral quartz-muscovit pegmatite and reached 
the greenstone, there has been developed a sugar-grained albite rock. 
It is found in direct continuity with cleavelandite and has undoubt- 
edly crystallized from the same solutions as this mineral. (An analysis 
is given in Table 5). The fact that this finegrained albite variety only 
occurs in direct contact with the greenstone suggests that its special 
mode of crystallization is due to influence from the wall rock. This 
caused a more rapid crystallization not allowing large crystals to form. 
This theory is supported by the occurrence of very small crystals of 
indigolite, richly dispersed throughout the rock?, whereas the indigolite 
— as well as the other elbaites — generally have larger dimensions and 
are sparsely distributed. 


A contribution to the discussion on the genesis of perthites, partly based 
upon observations on the microcline perthite from Varutrask. 


Six textural types of perthites from pegmatite microclines have so 
far been recognized:3 


es 


String perthite. 

Film perthite. 

Vein perthite. 

Patch perthite. 
Interlocking perthite. 
6. Braid perthite. 


1 See Quensel and Gabrielson, G. F. F. 61, p. 66, 1939. 

2 Quensel and Gabrielson. Op. cit. p. 68. 

o Bowth (Mineralogy of fie Adimainck feldspars. Amer. Min. 15, p. 130, 1930) has 
described guttate perthite from pegmatitic nests in the Adirondack anorthosite, and 
Alling (Plutonic perthites. Journ. Geol. XLVI, 46, p. 140, 1938) has introduced a num- 
ber of textural varieties of perthites from plutonic rocks. Alling objects to the necessity 
of the term guttate perthite and includes it in his own classes. Because this classification 
does not concern pegmatite perthites it is excluded from this review. 


ee 
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For the decription of the different types the reader is referred to th 
original papers. The five first mentioned types are introduced by Ola 
Andersen! and the sixth by S. Goldich and J. Kinser’. The classifica- 
tion is based on textural fratures only without regard to geneti 
theories, and the terms are purely descriptive. This is expressly 
pointed out by Andersen? (p. 149). It is therefore surprising that 
Edmondson Spencer, in his comprehensive work over the potash-soda 
feldspars, after speculations on the genesis of the vein perthite writes: 
»If the above explanation is correct, the term *vein’ perthite leaves 
something to be desired.» He then suggests the term »cotecto perthite». — 
The theories on the genesis of perthites are many and it is obviously 
an advantage to have a throughly textural classification which can 
be applied to any theory of genesis. : 

Most perthites may easily be referred to one of these six types. How- 
ever, it is difficult to distinguish between vein perthite and patch 
perthite. There is every kind of gradation between them and the re- 
ferring of a perthite to either of them is often a mere matter of taste. 
The appearance of the end members is, however, clear enough and the 
division of these perthites into two separate textural types is absolu- 
tely justified. The other perthite types are well defined even if, due to 
secondary processes, there may exist transitions between two types e. g. 
between striug perthite and vein pertkite. The most common of the 
perthites are undoubtedly film perthite, and vein perthite sometimes 
grading into patch perthite. These types are referred to by most students 
of microcline perthites. String perthite is also frequently met with in 
the literature even if it is of rare occurrence compared with the film 
perthite. Interlocking perthite is seldom described and braid perthite 
only quoted in the original paper. 

It may be taken for granted that string perthite is formed by exso- 
lution from a homogenous potash-soda feldspar, and likewise some of 
the film perthite. Certain film perthites, however, have developed by 
simultaneous crystallization of the components. Interlocking perthite 
is formed by rhythmical crystallization. Goldich and Kinser present 
two alternative theories for the formation of the braid perthite, 
simultaneous crystallization and replacement. As to the formation of 
the vein perthite and the patch perthite opinions have been diverging 
in the course of time. The problem was raised long before these perthite 
types got the names now generally accepted. In 1931 Andersen (p. 150) 


" aa genesis of some types of feldspar from granite pegmatites. Norsk Geol. Tidskr. 


* Perthite from Tory Hill, Ontario. Amer. Min. 24, p. 407, 1939. 


8 The potash-soda-feldspars. II. Some applications t t : : 
p- 108, 1938. PP ions to petrogenesis. Min. Mag. 25, 
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after a careful examination of the specimens from Southern Norway, 
maintained they were formed by some sort of replacement, but Ed- 
mondson Spencer (I. ¢., p. 107) in 1938 still believes vein perthite can 
be formed by simultaneous crystallization only. 

In the writers opinion general speculations on this problem are of 
little value. Each perthite should be carefully examined before con- 
clusions are drawn regarding its genesis. Statements on the genesis 
should be based mainly on observed facts. If a theory is not in accord- 
ance with these facts it must be abandoned. Vein perthite might very 
probably have originated in more than one way. At present time it 
must be considered proved that certain vein perthites are the result 
of replacement, This does not imply, however, that the material of 
the veins necessarily has been brought to the feldspar from outside. 
Andersen (I. ¢., p. 145) points out that the amount of soda feldspar in 
perthites is rather constant and seldom exceeds about 30 per cent. 
He draws the conclusion »that the material now present in the veins 
has been largely derived from the feldspar itself, either from an ori- 
ginally homogeneous soda-potash-feldspar or from an older perthite 
(string perthite) formed by exsolution». Andersen’s paper is mainly 
based upon observations on feldspars from the simple pegmatites of 
Southern Norway. Only a few of the Norwegian pegmatites have an 
insignificant amount of cleavelandite, indicating there has been some 
hydrothermal activity. When examining perthites from complex peg- 
matites like Varutrisk, there is no difficulty in finding specimens where 
the amount of perthitic veins by far exceeds 30 per cent. There might 
be feldspars of which the veins and patches constitute the main part. 
The writer regards the following as the essential difference between 
perthites from simple pegmatites and those from complex pegmatites. 
The material now forming the veins in the perthites of plutonic rocks 
and simple pegmatites has not been carried to the microcline from 
outside. It was present in the microcline in solid solution, as exsolution 
perthite and possibly also as perthite formed by simultaneous crystalli- 
zation. The preexisting perthite material was mobilized by deuteric 
and hydrothermal fluxes respectively and then crystallized as vein 
perthite, hence the transition between vein perthite and string perthite 
often mentioned! In the complex pegmatites, the perthite has been 
formed under a supply of albite material. 

At Varutrisk the formation of the vein perthite preceeded the cleave- 
landite phase in the evolution of the pegmatite. Most probably there 
was no great difference in the solutions giving rise to the perthitic 
albite and those from which the poikilitic albite and the cleavelandite 
erystallized. In the first case physical conditions favoured parallel 
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crystallographic orientation; in the second they did not. The textur 
of the microcline surrounding the veins indicates it was affected by th 
solutions. Around the large veins and patches which represent the mos 
intense influence, the microcline was submitted to a complete recrystalli 
zation after the original texture had first been destroyed. Islands o 
perthite albite in microcline with partly destroyed twinning texture 
represent areas less influenced by the advancing solutions. The destruc- 
tion of the texture has here not been succeded by a recrystallization. 
Under the physical conditions prevalent during the formation of the 
vein perthite the microcline was sufficiently mobilized to induce its” 
own crystallographical orientation in the albite. (Structural control. 
See Goldich and Kinser, |. c., p. 420.) The later albite solutions giving 
rise to the cleavelandite veins and the poikilitic albite crystallized under 
physical conditions which had not the power to create parallel inter- 
growth, this being evidently shown by the fact that neither is seen to 
have influenced the texture of the microcline what so ever. Alling! 
says: »There may be perthites formed by cold waters under vein con- 
ditions.» However, by reading his paper the writer fails to find any 
evidence for such a conclusion and very much doubts that it can be 
true. Alling has made »A classification chart of various perthites. 
Compiled from a number of sources». Here he apparently credits An- 
dersen for having introduced »platy albite» (cleavelandite) as a perthite — 
type. However, cleavelandite never occurs in oriented intergrowth 
with microcline and should not be classified as perthite. Andersen 
never meant it which is plainly seen from his comment on the term 
»platy albite» (1. ¢., p. 171). 

When assuming the replacement theory for the formation of certain 
vein perthites, the width of the veins and their orientation ought to 
be taken into consideration. There must necessarily have been openings 
in the microcline which the albite solutions entered and corroded before 
their solidification as perthitic veins and patches. The origin and lo- 
cation of these openings is explained by the contraction crack theory 
offered by Andersen (I. c., p. 142). Recently Goldich and Kinser (l. c., 
p. 423) have stated that atomic structure might be an important factor 
yin influencing or determining the location of the openings). 


Mineralization of the Varutrask pegmatite with special reference 
to the feldspars. 


The Varutrisk pegmatite is enclosed in amphibolitic greenstone. It 
forms a trough-shaped body whose outcrop is about 200 m broad. It 


* Perthites. Amer. Min. 17, p. 43, 1932. 
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Fig. 1. Vein perthite. White is albite. Gray is mi- 
crocline. Fairly regular albite bands. (See p. 27.) 
Section parallel to (001). Magnification about 45. 


a 


crocline. Fairly regular albite bands. (See p. PAT) 
Section parallel to (010). Magnification about 45. 


Fig. 2. Vein perthite. White is albite. Gray is mi- 


Pru, 


Fig. 1. Vein perthite. White is albite. Different shades 

of gray is microcline. Small irregular bodies of albite in 

microcline with irregular twinning texture: (See p. 28.) 
Section parallel to (001). Magnification about 45. 


Fig. 2. Vein perthite. Irregular albite bands. (See 

p. 28.) Some’ grains of poikilitic albite are seen 

bouth in the microcline and in the perthitic albite. 
Section parallel to (001). Magnification about 45. 
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Fig. 1. Vein perthite. The microcline has twin- 
ning texture of exeptional regularity. (See p. 28.) 
Section parallel to (001). Magnification about 45. 


Fig. 2. Patch perthite. (See p. 28.) White is albite. 
Gray is microcline. (Black is collolite.) 
Section parallel to (010). Magnification about Aly, 
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Fig. 1. Vein of recrystallized microcline in vein per- 
thite. The microcline vein is seen to be cut by an 
individual of perthitic albite. (See pp. 24, 29.) 
Section parallel to (001). Magnification abour 45. 


Fig. 2. Older poikilitic albite, severely corroded by 
the microcline. (See p. 30). 
Section of random orientation. Magnification about 45. 
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Fig. 1. Older poikilitic albite, replaced by perthitic 
albite. White is poikilitic albite. Light gray is perth- 
itic albite. Dark gray is microcline. (Black is col- 
lolite.) Part of the poikilitic albite is influenced 
by the perthitic albite. Perthitisation. (See p. 31.) 
Section parallel to (010). Magnification about 80. 
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Fig. 2. Younger poikilitic albite replacing an indivi- 
dual of perthitic albite. (See p. 31.) Poikilitic albite, 
to the left, is eating into perthitic albite occupying 
the middle part of the picture. 
Section parallel to (001). Magnification about 45, 


EL. 


Wall 


GEOL. FOREN. FORHANDL. Bd. 


Fig. 1. Vein of the poikilitic albite type. (See p. 32.) 
Gray is microcline. (Black is collolite.) 
Section parallel to (010). Magnification about 25. 


Vig. 2. Central part of cleavelandite vein in micro- 

cline perthite. (See Fig. 4 in the text.) In the middle 

of the picture is seen lepidolite replacing the cleave- 
landite. (See pp. 32, 44.) 
Magnification about 25. 
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ES] Greenstone 


Lithium pegmatife eat 2 


Ww Quarz-muscovite Pegmatrite 


Fig. 11. Schematized cross-section trough the Varutrask pegmatite body, based on 
diamond drill holes. 


strikes NNE-SSW and dips ca. 30° to NNE. The thickness varies from 
8m to 15m. The upper and lower parts of the body are composed of a 
oarsegrained quartz-muscovite pegmatite with some black tourmaline 
schorlite). Locally a little beryl may be present. The muscovite plates 
are generally 4—6 cm thick and 10—20 cm in diameter. The quartz 
occurs in masses between the muscovite plates. The solutions from 
hich the quartz-muscovite pegmatite has crystallized had a magmatic 
ather than a hydrothermal character. This is indicated by a finegrained 
zone in the periphery of the pegmatite, which is interpreted as a chilled 
phase. (See Fig. 12.) Further evidence is provided by partly resorbed 
nclusions of greenstone in the pegmatite. A highly liquid hydrothermal 
solution could hardly have had these effects. The quartz-muscovite 
pegmatite is seen wherever the floor or the roof of the pegmatite body 
are exposed. In some places, however, it is missing, having already 
been removed by erosion. The central and quantitatively by far pre- 
dominant part of the pegmatite! consists chiefly of quartz, microcline 
perthite, cleavelandite, pollucite, lepidolite, petalite, spodumene, and 
amblygonite, very irregularly distributed. The borderline between the 
yuartz-muscovite layers and the lithium pegmatite is fairly sharp. When 
ooking at a fresh wall in one of the quarries one gets the impression of 
wo definitely different stages in the evolution of the pegmatite. The 
yuartz-muscovite pegmatite is decidedly the older. It is plainly seen 
now cleavelandite- and lepidolite-forming solutions have forced their 


1 This part of the pegmatite is referred to as the lithium pegmatite in contrast to 
he surrounding quartz-muscovite pegmatite. 
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Fig. 12. Upper contact against the greenstone. Western quarry. Varutrask. 
G: Greenstone, a: Finegrained zone of quartz and muscovite, A: Quartz-muscovite 
pegmatite, C: »Fans» of cleavelandite in quartz, Q: Quartz, L: Lepidolite, P: Petalite, 

B: Beryl. Foto G. Gustavsson. 


way into it and occasionally broken through the whole layer and'reached 
the wall rock. ; 

The composition of the primary pegmatite is problematic. The: 
quartz-muscovite layers in the peripheral parts of the pegmatite are } 
all that is left of it. It is possible, but not probable, that the quartz- + 
muscovite rock represents the outer zones of a completely replaced | 
microcline pegmatite. A more reasonable assumption is that the quartz - 
muscovite pegmatite itself is a replacement product. It is believed that ; 
an ordinary granite pegmatite with quartz and microcline as the prin- - 
cipal minerals was first formed, and that the quartz-muscovite pegma- - 
tite is the result of replacement processes due to muscovite- and quartz- - 
forming solutions'. Remnants of primary microcline in the quartz-- 
muscovite layers were eagerly sought for. This was no easy task as} 


* Quartz-muscovite pegmatite replacing microcline has previously been described 
from a pegmatite in Southeast Manitoba. See C. H. Stockwell. Transactions of the 
Royal Society of Canada. Third Series, Section IV, Vol. XXVII, p- 30, 1933. 
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eaces of hydrothermal microcline perthite are often found in the 
juartz-muscovite pegmatite and sometimes with such an appearance 
hat they are apt to be confused with an eventual primary microcline. 
lleven specimens were collected which possibly might not be hyd- 
othermal microcline perthite. The writer had thin sections made and 
Ikali determinations carried out. However, in the microscope, all 
leven specimens had very much the same appearance as the distinctly 
'ydrothermal microcline perthite, and the analyses gave rubidium and 
aesium contents similar to many specimens of hydrothermal micro- 
line perthite previously investigated. These facts do not necessarily 
xclude the possibility that some of the specimens do belong to a pri- 
nary granite pegmatite. They merely imply that the same type of 
nicrocline perthite might have been formed in two generations. Six 
f the analyses are presented in Table 3 (16—21) and in the diagram 
Fig. 6). The remaining five are quoted below. 


% Li,O %Na,O  % Rb,O °% Cs.0 % Cad 


1. 0,01 3,15 0,67 = 0,2 < 0,01 
2. 0,07 2,50 0,82 » » 
3. 0,02 2,65 0,82 » » 
4. 0,13 3,15 0,70 » » 
5. 0,05 9,00 0,34 » » 


In No. 5 the main part of the microcline perthite consists of perthitic albite. 


In a previous paper of this series Quensel and Gabrielson! have re- 
erred to the peripheral parts of the pegmatite as »primary microcline 
egmatite». However from the above discussion it appears that micro- 
line occurs only in small fragments in the quartz-muscovite layers and 
b is probable that all of this microcline belongs to the same epoch of 
nineralization as the microcline perthite group (see p. 20). Quartz- 
auscovite pegmatite is therefore a more appropriate term for this 


ock. 


After the solidification of the quartz-muscovite pegmatite the inva- 
ion of hydrothermal solutions, enriched in rare alkali metals, began. 
ividence has been found that the formation of the lithium pegmatite 
jas the results of a series of replacement processes. (See previous 
apers of this series.) The solutions have forced their way into the cen- 
ral parts of the pegmatite, dissolving the earlier minerals and deposi- 
ing new ones. During the evolution of the lithium pegmatite there 
as been a more or less continuous stream of solutions, one epoch of 
lineralization followed closely by the next one. There has been a 


1G. F. F. 61, p. 63, 1939. 
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gradual change in the character of the solutions, giving rise to a sé 
quence of minerals. According to their genesis the minerals may be 
divided into several groups, each group being characterized by its mb + 
nerals, their mode of occurrence, and their chemical composition. How. - 
ever, no sharp. boundaries exist between the different mineralization 
epochs. They represent overlapping stages, the one grading into the: 
other. 

As stated on p. 20 the first stage in the evolution of the lithium peg- 
matite at Varutrisk is represented by the microcline perthite group: 
which, besides microcline perthite also includes pollucite, spodumene, , 
petalite, amblygonite, beryl and quartz. This epoch of mineralization: 
was followed by the cleavelandite group which also includes coloured ! 
tourmaline (elbaite), lepidolite, and quartz. Quantitatively the para- 
genetical groups to which the feldspars belong are predominant over 
the subsequent groups, and within their respective groups the feldspars 
are the leading minerals. Only quartz, petalite and lepidolite are 
present in such a quantity that they can be compared with the feld-. 
spars. Quartz has been formed almost continuously throughout tk 
evolution of the pegmatite. It is the only mineral found in large 
quantity all through the pegmatite. 


A short comparison with American lithium pegmatites. 


The Varutraisk pegmatite has much in common with the complexs 
pegmatites from Southern California and Maine as described by Hess, 
Schaller, Landes and Frasert. Even if the relative amount of the va- 
rious minerals present differs considerably, most of the species record 
ed from the American pegmatites are found at Varutrask, and only.az 
few of the Varutrisk minerals are missing in the American pegmatitess 
At all localities the minerals may be divided into several genetical 
groups. There are certain similarities between the mineral associations| 
and the sequence of the respective groups. 

According to the descriptions the hydrothermal period of the Amerii 
can pegmatites began with the formation of cleavelandite and associa 
ted minerals. However, at Varutriisk the first group to form during 
the hydrothermal activity was the microcline perthite group, which is} 


me ies as Hess: The national history of pegmatites. Eng. Min. Journ. Press. 120, py] 
9, 1925 


W. T. Schaller: The genesis of lithium pegmatites. Amer. Journ. Sci. 10, p. 269, 1925: 


K. K. Landes: The paragenesis of the granite pegmatites of central Maine. Amer 
Min. 10, p. 355, 1925. FB 


H. J. Fraser: Paragenesis of the Newry pegmatite, Maine. Amer. Min. 155 Be 
1930. 
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ipparently missing in most pegmatitest. Many of the minerals be- 
onging to this group are in the American pegmatites reported from 
ubsequent groups. 

After the formation of the microcline perthite group the evolution 
f the Varutriisk pegmatite has been very similar to that of the Ameri- 
an pegmatites. In fact many descriptions by Landes regarding fea- 
ures of the pegmatites in Maine might without alterations be applied 
0 the Varutrisk pegmatite. 

Unique for Varutriisk is the remarkable circumstance that the lithium 
yegmatite constitutes quite the main part of the pegmatite body, in 
yolume perhaps 70 per cent, whereas in the American pegmatites it 
sonstitutes only a minor part. Schaller says (p. 273), referring to the 
ithium-bearing part of the pegmatite as the »pay streak»: »Some of the 
likes show no distinct middle seam or »pay streaky and where it does 
yecur it represents in volume only a small portion of the upper part, 
yerhaps on an average something like ten per cent.» Also Landes (p. 
361) states that the lithium pegmatite is confined to a relatively small 
one. Fraser (p. 355) comments to his group 1: »The minerals of this 
yroup constitute the ordinary pegmatite and therefore? comprise the 
najor part of the deposit.» According to the descriptions of Schaller, 
Landes, and Fraser the complex American pegmatites are always chief- 
y composed of microcline, quartz, and albite, partly in graphic inter- 
srowth, partly in monomineralic masses. At Varutrisk the hypothe- 
‘ical original quartz-microcline pegmatite is replaced, and the quartz- 
nuscovite pegmatite surrounding the lithium pegmatite constitutes 
mly about 30 per cent of the pegmatite body. The mineralization 
yrocesses in the Varutrisk pegmatite have been of extraordinary in- 
ensity and the source from which the solutions were derived contained 
sonsiderable larger quantities of lithium, rubidium, and caesium than 
hose which gave rise to the American pegmatites. 
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Minerals of the Varutriisk Pegmatite. 


XXXII. Optical Studies of the analysed Micas from Varutrisk. 
By 


Y 


Britta LUNDBLAD. 


The micas of the Varutriisk pegmatite show great variation in their 
development. The more or less normal muscovite of earlier epimagmatic 
stage is according to the analysis (No. 2 in Table I) found to contain 
an appreciable amount of Li,O (0.73 %). Two muscovites of a later 
stage of hydrothermal mineralisation carry a high content of Na,O, a 
sulphur-yellow variety shows 2.12 % Na,O (No. 1, Table I) and a 
rose-coloured muscovite of concentric structure 1.88 °% Na,O (this mica 
is not included in the following investigation, as the material was not 
suitable for optical determinations). The specific lithium micas are 
found in very different forms and colouring. The most usual mauve 
to purple lepidolite occurs both as a fine-grained lepidolite rock and as 
coarse-grained well-defined crystals of up to 1!/, cm in diameter, in 
large toothlike crystal packets, several cm long. Lepidolite is, however, 
also found in light-gray to dark-grey crystalline masses. Finally micas 
of different composition and colour are in Varutrask often developed 
in typical concentric to globular forms. 

The material tor the following optical investigation has, except in one 
case (No. 12, Table I), been restricted to specimens, analysed by Thelma 
Berggren in 1937—1941 in connection with her chemical studies of the 
micas of the Varutriisk pegmatite. The analyses include 11 micas from 
Varutriisk, 1 lepidolite from Utd and 1 lepidolite from Rozena. 11 of 
these analyses have previously been published by Miss Berggren in two 
papers, in which the chemical composition was discussed in detail.t 

All the following optical measurements were made in sodium light. 
2V was in all the micas determined on the universal stage. Three 
determinations were made and the mean value was taken. The varia- 
tion of the values obtained is, however, indicated in the table. In four 


1 Thelma Berggren, Analyses of the mica minerals and their interpretation. Minerals 
of the Varutrisk Pegmatite. XV. G. F. F. 62, 1940, p: 182. ‘ ; 

Thelma Berggren, Some new analyses of lithiumbearing mica minerals. Minerals o 
the Varutrisk Pegmatite. XXV. G. F. F. 63, 1941, p. 262. 
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specimens of the micas 2H was also determined with Fuess’s axia : 
angle apparatus. From the other micas plates suitable for this meth 
of determination could not be obtained. The value obtained by th 
most distinct interference figure has been used, the variations of th 
measurements are also in this case indicated in the table. 

The following micas were examined: (The letters refer to Th. Berg 
eren’s papers). 

1. (I.) Sulphur-yellow muscovite. Varutrisk. 

2. (G.) Muscovite, normal development. Varutrisk. 

3. (K.) Sulphur-yellow muscovite. Concentric structure. Varu- 

triisk. 

4. (L.) Gray muscovite. Concentric structure. Varutrisk. 

5. (D.) Gray lepidolite. Varutrisk. 

6. (C.) Finegrained purple lepidolite in lepidolite rock. Varutrisk. 

TEotB 

8. (A 


' 
4 
[ 


a at « 


.) Nearly colourless lepidolite. Varutrisk. H 

.) Coarse crystalline purple »lepidolite» (lithiummuscovite). 
Varutrask. 

9. (H.) Gray lepidolite, concentric structure. Varutrisk. : 


10. Gray-white lepidolite. Varutriisk. Not published before. Anal. 
Th. Berggren, 1941. The chemical composition is near polili- 


thionite. ; 
1]. Gray lepidolite. Varutrisk. Not published before. Anal. Th. 
Berggren, 1941. ¢ 


12. Lepidclite, not analysed. Nearest type 8. Varutriisk. 

13. (Table VI, Th. Berggren, 1941). »Lepidolite» (lithiummuscovite). 
Uto. 

14. (Table IX, No. 1, Th. Berggren, 1941). Lepidolite, Rozena. 


The micas 1—8 and 13 were optically homogeneous; the value of 
the optic axial angle was constant within the experimental errors. 
The micas Nos. 9, 10, 11, and 14, gave on the other hand highly 
varying values. 

No. 9. The values which are stated in the table were predominant, 
and probably correspond to the highest values of the axial angle. A 
control examination showed that other parts of the mica, even in the 
same plate, gave a lower value of the axial angle. (2Vx, about 32°.) 

No. 10. In an apparently unitary plate 2V was determined with the 
universal stage. The mica was optically inhomogeneous and it was 
evident, that it was a mixture of one component with 2Vy, = 34° and 
another with 2V,, = 48°. In the thin section one could from the inter- 
ference colour determine, to which of the optical categories the mica 
belonged. 
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No. 11, a gray lepidolite from Varutriisk, also showed interesting 
optical properties. The analysis shows, however, too high content of 
SiO,; Miss Berggren supposed the analysed material to be contaminated 
with quartz. — The greater part of the mica was uniaxial, other parts 
had high values of the axial angle. In the boundary zones one could 
follow how the optic axes opened up and the axial angle grew a 
The highest values were 2V about 42°. Similar instances are mention, 
from other localities. Sterling B. Hendricks and M. E. Jefferson! 
describe a Jepidolite from Londonderry in Western Australia as follows: 
»The sheet is predominantly uniaxial but in a few parts the optic axes 
(2V) open up to 20°—40°%. A similar feature was found in a zinn- 
waldite from Amelia, Va. »The optic axial angle (2V) of different parts 
of the sheet varied from uniaxial to 25°. ; 

No. 14 was a fine-grained lepidolite from Rozena. The value 2V = 51° 
was predominant but parts with smaller axial angles were observed 
(2V < 40°). ; 

Kunitz? has shown that the optical properties of the lithionites are 
strongly influenced by the percentages of iron (and manganese). All 
the micas examined here were poor in iron; the percentage of FeO 
varied from 0.05 % (No. 14) to 2.35 % (No. 4), all Fe calculated as FeO. 
Since these micas are so poor in iron, a connection between chemical 
composition in other respects and optical properties might be expected, 
which, would otherwise be concealed by the influence of an iron-con- 
taining component. The results of the optical investigations do not, 
however, confirm such a supposition. In the diagram the size of the 
axial angle is compared with the percentage of lithium oxide; data from 
the literature are also included. It seems evident that there is no simple 
connection between the axial angle and the percentage of lithium. 
The same also applies to the percentage of fluorine; (it is remarkable 
that in micas from Varutriisk the percentage of F is nearly proportional 
with the percentage of Li,O). Nos. 6, 8, and 13 show small axial angles 
compared with most statements from literature. It is difficult to cor- 
relate this with the data of the analyses. — Nor could any simple con- 
nection be established between the index of refraction (nz) and the 
percentage of lithium. 

The connection between optical properties and chemical composition 
in the lepidolite group has also been studied by A. N. Winchell.s In his 


* Sterling B. Hendricks and M. E. Jefferson, Polymorphism of the micas with optical 
measurements, American Mineralogist, 24, 1939, p. 729. ; 
2 W. Kunitz, Die Beziehungen ete. innerhalb der Gli . N. Jahr in. 
Beil. Bd. L., 1924, p. 365. psec 
’ A. N. Winchell, Am. Journ. of Science, Ser. V, IX, 1925, p. 415, Am. Min. 12, 1927) 
p. 273, Am. Min. 17, 1932, p. 551. on — 
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+ Values from the table 
© Values from literature 


1 2 3 4 5 6 7 8% Li,0 


fig. 1. Diagram showing the axial angle of micas from Varutrask, in relation to their 
percentage of lithium oxide. 


atest interpretation (1932) Winchell regards the lepidolites as iso- 
norphous mixtures of three components: polilithionite, H,K,Li,A1,Si,O21, 
srotolithionite, H,K,LiFe,Al,Si,0.,, and the compound H,K,Li,A1;8i,O.,, 
ind in a diagram he tries to show the variation of the optical properties 
vith different percentages of these components. In her papers on the 
Varutriisk micas Thelma Berggren used Rollin E. Stevens’s division: 
nuscovite, K,A1,A1,8i,.0,.(0H).; polilithionite, K,LigAl,Si;gOao F's; bio- 
ite, K,Mg,,A1,8i,.O,o(F, OH); lithiummuscovite, K,Li,A],Al,8i),0O.0(F, 
JH),. She proposes K,Li,Al,Sii.04F;0H as the formula for the 
ithiummuscovite. (Th. Berggren, G. F. F. 1940.) 

In Winchell’s diagram only two of the micas studied here could be 
nserted, (Nos. 13 and 14). Neither of them accords well in the diagram; 
oncerning No. 14 one perhaps could not expect so, as the mica was not 
ptically homogeneous. Winchell’s components do not always suffice; 
is two components richest in lithium contain both 5.7 % Li,O, but in 
terature many micas with higher contents of lithium are described. 

If the constitution of the mica group is a system of many components 
, will be difficult to show any simple relationship between the optical 
roperties and the chemical composition. 

Hendricks and Jefferson have studied the structure of micas and 
ompared it with optical data, and in their paper they show the com- 
1onness of polymorphism in the mica group: seven different crystalline 
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modifications are recorded by them. Concerning the connection betwee 
structure, chemical composition, and optical properties in the optical 
inhomogeneous micas, Hendricks’s and Jefferson’s words about t 
mica from Londonderry may be cited: »If the change is to be account 
for by composition, then it is varying on a small scale and the composi 
nature of the analyzed material would obscure any correlation betwee: 
structure and composition.» 

In conclusion I wish to thank Professor Perey Quensel, under who 
direction the work was carried out. I am also indebted to Mr. Brian 
Mason for friendly help. 


Mineralogical Dept. of the University, Stockholm, January 1942. — 


The following extracts from literature have been used in the tabl 
(all the micas cited are poor in iron): } 


a. Lepidolite, Epprechtstein. W. Kunitz, N. Jahrb. Min., Beil. Bd. L, 1924, p. 395, 413, 
2V = 46°6’—46°44’. (ng = 1, 5525). ; 

b. Lepidolite, Penig, Auersdorf. W. Kunitz, loc. cit. 2V = 43°46’. (ng = ], 5574). ‘ 

c. Lepidolite, Antsongombato. Duparc-Wunder-Sabot: Les minéraux des pegmatites des 
environs d’Antsirabé & Madagascar. Ref. N. Jahrb. Min. 1911, 2, p. 356. 2V = 45°50" 
(ng = I, 5522). 

d. Lepidolite, Antaboko. Dupare-Wunder-Sabot, loc. cit. 2V = 45°29’ (ng =1, 55708 

e. Lepidolite, Rozena. J. Sekanina and J. Vyslouzil. Ref. Min. Abst., IV, 1930, p. 379. 
2Y = 39°. (ng = 1, 558.) Optic plane 1 (010). 

f. Lepidolite, Schiittenhofen. R. Scharizer, Zs. Kryst. 12., 1887, p. 1, and 13, p. 464. 
2V.= 51°. (ng =1, 5975). Optic plane || (010). 

g. Lepidolite, Manitoba, Canada. Rollin E. Stevens, New Analyses of lepidolites and 
their interpretation. Am. Min., 23, 1938, p. 607. Sterling B. Hendricks and M. E. 
Jefferson, Polymorphism of the micas with optical measurements. Am. Min., 24, 1939, 
p. 729. 2V = 38°—40°. 

h. Lepidolite. Stewart mine, Pala, Calif. Rollin E. Stevens; Sterling B. Hendricks and 

_ M.E. Jefferson. Loc. cit. 2V = 35°. { 

i,. Lepidolite. Ramona, Calif. Rollin E. Stevens; Sterling B. Hendricks and M. E. Jef- 

_ ferson. Loc. cit. 2V = 45°. ' 

j. Lepidolite, Antsongombato, Madagascar. Rollin E. Stevens; Sterling B. Hendricks 
and M. E. Jefferson. Loc. cit. 2V = 45°. 

k. Polylithionite, Kangerluar Suk, Greenland. Rollin E. Stevens; Sterling B. Hendricks 
and M. E. Jefferson. Loc. cit. 2V = 40°. 


Printed March 5, 1942. 
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Om den ay fossilférande kalksten bestiende s. k. Bleckenstad- 
meteoriten. 


(Mit deutscher Zusammenfassung: Uber den aus fossilienfithrendem Kalkstein 
bestehenden s. g. Bleckenstadmeteorit.) 


Ay 


Nits ZENZEN. 


I. Inledning. 


I ett den 2 dec. 1939 infor Kungl. Fysiografiska Sallskapet i Lund 
hallet och ar 1940 tryckt, mycket intressant foredrag »We and the 
world outside. Geological aspects of the problem of meteorites»! redo- 
gor prof. Assar Hadding bl. a. fér ett antal skarvor av fossilférande 
kalksten, vilka tillvaratagits ar 1925 vid Bleckenstad i Ostergétland 
sasom en formodad meteorit. Han kommer efter en ingaende behand- 
ling av forhallandena (sid. 12—15) till den slutsatsen, att det ror sig 
om en verklig meteorit, for vilken han nyttjar benaimningen »Blecken- 
stadmeteoriten». 

Hadding framhaller (sid. 8) i den del av framstallningen, som gar 
fore beskrivningen av »Bleckenstadmeteoriten», att de meteoriter, som 
vi hittills kant till, endast motsvara sadana delar av var jord, som iro 
att vinta pa stort djup. Han fragar sig da: Har den sondersprangda 
planet, som lamnat de brottstycken, som falla ned pa jorden sasom me- 
teoriter, icke haft nagra lattare differentiationsprodukter, som bildade 
ett yttre lager, motsvarande den fasta jordskorpan? Hadding tanker 
sig (sid. 9), att vi kunna ha kommit att forbise den gruppen meteoriter 
pa grund ay att sadana kosmiska stenar skulle se likadana ut som vara 
vanliga bergarter av telluriskt ursprung. 

Hadding stiller sedan en ny fraga: Finnes det da ingen mdjlighet att 
identifiera meteoriter av denna senare typ? Hans svar blir, att han for 
narvarande blott kan tiinka sig ett satt, och det ir formedelst tillfor- 
litliga observationer av sjilva nedslaget. 

Férutsatt, att vi kunna vara sikra pa att stenarna icke slippts ned 
fran flygplan eller kommit sasom projektiler och dylikt, som utslungats 


1 Kungl. Fysiografiska Sillskapets i Lund Férhandlingar. Bd 10. Nr 4. 1940. Sid. 1—15. 


riitt i att vetenskapen skulle ha att godkiénna dem sisom verkliga 
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fran annan punkt pa jordytan, har Hadding naturligtvis ocksa alldel 
teoriter, fér den hindelse deras nedslag blivit pa fullt tillforlithgt sa 


sten, drar Hadding (sid. 11—12) den konsekvensen, att den ocksa k 
ha haft bade hydrosfar och atmosfir. I sa fall skulle det bland meteo 
terna kunna finnas aven sedimentara bergarter, och om sediment kun- 
nat bildas, skulle det aivenledes ha kunnat existera organiskt liv pa 
planeten. Darav foljer, att det ocksa borde kunna finnas fossilférande 
meteoriter. 

Haddings bevis fér att »Bleckenstadmeteoriten» skulle vara en veri 
lig meteorit grundar sig salunda icke pa stenens beskaffenhet, utan pa 
berattelserna om nedslaget. Sjalv har han ansett dess nedslag sasom 
kosmisk projektil tillférlitligt styrkt och sammanfattar sin asikt darom 
i de bada meningarna (sid. 15): Bleckenstadmeteoriten . . . . iakttogs, 
nar den slog ned. Stenen insamlades pa tillfredsstallande satt (»The 
Bleckenstad meteorite .... was observed as it fell. The stone was 
collected in a satisfactory way.»). 


styrkt. 
Av antagandet, att den sénderspriingda planeten haft ett skal ay 
| 


I bada dessa avseenden anser jag mig tvungen reservera mig, och 
jag kan for min del ej anse »Bleckenstadmeteoriten» sasom nagot annat 
an en férment meteorit. Mina skal komma att framga av det féljande, 
vari jag férst lamnar mig bekanta data angaende Ostgétameteoren ay 
den 11 april 1925, vars meteorit eller sten »Bleckenstadmeteoriten» upp- 
givits vara. Direfter folja dels utdrag ur mina dagboksanteckningar vid 
besok i Bleckenstad 18—19 april s. a., dels (i svensk sprakdrakt) Had- 
dings uppgifter om »fallomstaindigheternay m. m. Till slut féljer dis- 
kussion och slutsatser. 4 


Liksom jag ett par veckor fére prof. Haddings féredrag pa hans an- 
hallan sénde honom dels avskrift av mina ovannimnda dagboksanteck- 
ningar, dels bl. a. nagra av mig pa platsen forvarvade skirvor av fossil- 
forande kalksten, vilka skola ha tillhért »Bleckenstadmeteoriten», har 
jag nagon tid efter det att han saint mig separat av sin uppsats, ven i 
korthet meddelat honom, att jag icke kan dela hans i tryck framlagda 
uppfattning av samma »meteorit». Andra, mera bradskande arbeten ha 
hittills hindrat mig géra nagot mer at saken, och min egen redogérelse 
for forhallandena rérande »Bleckenstadmeteoriten» skulle annu icke ha 
blivit skriven, om icke en sirskild omstindighet intraffat, som gjort, 
att jag blivit direkt uppmanad att om mdjligt omedelbart framlagga 
min avvikande mening i tryck, eftersom jag icke kan ansluta mig till 
Haddings syn pa saken. 
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Nyssnimnda mellankommande omstiindighet utgéres av en mycket 
evlig intervju med prof. Hadding i decembernumret 1941 av den bland 
veriges skolungdom mycket spridda Hermods manadstidning Korre- 
ondens. Artikeln, som har red. Harry Kolare till férfattare och bar 
teln »Det forsta livstecknet fran andra viirldar?»,! bérjar med en ut- 
rlig, dock nagot férkortad redogérelse fr just »Bleckenstadmeteori- 
n» och dennas »fallomstiindigheter». Spérsmalet, huruvida det bland 
kra meteoriter iaven finnes fossilf6rande kalksten, har darfér blivit 
It aktuellt bland var studerande ungdom och dennas lirare, och den 
7 prof. Hadding inledda diskussionen maste av den anledningen sna- 
st fortsittas, sa att de intresserade parterna fa mdjlighet att sjilva 
tta standpunkt i fragan. 


IL. Ostgétameteoren ay den 11 april 1925. 


Nagon liten stund fore kl. 8 pa kvillen den 11 april 1925 visade sig en 
raftig meteor 6ver Ostergdtland, gaende i vistlig eller sydvistlig rikt- 
ing. Det var paskafton, solen hade gatt ned ungefir en timme tidigare, 
anen var Annu icke uppe, och i byn Bleckenstad c:a 7 km sdéder 
m Mjélby hade pojkarna pa pojkars vanliga satt just sdkt utomhus 
ya sig och andra pa platsen med »paskasmiillar. Vadret var enligt 
ppgift timligen klart, och ett flertal av invanarna i byn iakttogo 
eteoren under dess lopp éver himlavalvet, och bland dessa personer 
mns det sddana, som fingo det intrycket, att meteoriten slog ned 
a platsen. 

Nar provinstidningarna efter paskhelgen ater utkommo, innehdll Ost- 
ita Correspondenten for tisdagen den 14 april féljande notis: 


»Extra paskasmdll i Linképingstrakten. 

Pa paskaftonskvillen observerades, enligt vad som meddelas O. C., i Lin- 
jpings narhet at Bestorpshillet ett praktfullt meteorstensfall. Vid pass en 
rart pa 8 upplystes séderhimmeln av en starkt lysande kula, som stiinkte 
istrande smapartiklar kring sig, och icke syntes slockna forran ett hundra- 
1 meter éver jordytan. Nagra nérmare uppgifter om den kosmiska gasten 
. emellertid icke statt att erhalla.» 


Nar man i Bleckenstad hos de av meteoriten narmast intresserade, 
imligen i lantbrukare Oskar Gustafssons familj, laste denna notis och 
irav forstod, att tidningen girna emotsag ytterligare upplysningar, 
wskodde man Ostgéta Correspondentens korrespondent i Mjolby den 


1 Korrespondens. Hermods manadstidning. 40 arg. Dec. 1941. Sid. 254—255. (Upp- 
ra 215 000 ex.) 
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16 april. Dennes notis inflét i tidningens nummer for den 17 april o¢ 
lydde: 

»Meteoren fran paskaftonen. 

Hiiromdagen meddelades att man i Linképingstrakten paskaftonskvall 
iakttagit en meteor utat Bestorpshallet, men att man saknade naérmare wu 
gifter om gisten. Nu meddelas emellertid att strax fore kl. 8 pa kvallen sam-. 
ma dag en meteor slagit ner endast ett par tiotal meter fran lantbr. Gusta 
sons gard i Bleckenstad, nira Mjélby. Meteoren iakttogs av ett flertal p 
soner, som iven tydligt lade mirke till platsen for nedslaget. Den syntes 
falla i riktning mot viaster och det var inte langt ifran att den glédande passa 
geraren ramlat ned mitt ibland nigra lekande barn, som helt naturligt bley 
storligen forskrackta. Meteoren forefoll att vara ett par ganger sa stor som 
en ordinir fotboll. Nedslaget atféljdes av en kraftig knall. En mingd sén-- 
derspringda delar aterfunnos pa platsen och nagra tillvaratogos av gardens ¢ 
aigare.» 


I Lund erhdéll prof. Hadding (da docent) samma dag som nyheten} 
meddelats i Ostgdta Correspondenten underrattelse om nedslaget och } 
sande, sjalv forhindrad resa, omedelbart amanuensen Sven Holgersson \ 
med norrgaende nattsnialltaget till Mjélby och Bleckenstad, dar han in-- 
traffade redan pa morgonen lérdagen den 18 april, salunda emellertid | 
forst en vecka efter det att paskaftonens meteor visat sig. 

I Stockholm fingo vi diremot pa Riksmuseet icke reda pa det fran 
Bleckenstad rapporterade fyndet férran genom morgontidningarna den} 
18. Jag fick da visserligen omedelbart order resa med férsta tag, men! 
kunde dock férst pa kvallen samma dag intraffa i Mjélby, dar Ost-- 
géta Correspondentens forutnimnda platsombud papassligt motte och | 
pa mitt forslag omedelbart gjorde mig félje pa ett kort besdk vid! 
Bleckenstad, dit jag morgonen dirpa atervande fran Mjélby, forran 
jag reste tillbaka till Stockholm. : 

Innan jag évergar till att behandla de upplysningar och iakttagelser, 
som Jag pa platsen inhimtade och gjorde angdende »Bleckenstadme- 
teoriten» och dess »fallomstiindigheter», torde det vara lampligt att lata 
Ostgéta Correspondentens ombud i Mjélby fa ordet ainnu en gang, 
Hans nya artikel inflét i tidningens nummer fér mandagen den 20 
april och lydde: : 


4 


»Meteorfallet vid Bleckenstad. 


Fackmiin pa ort och stiille fér undersékning. - 


Det tidigare omtalade meteorfallet vid Bleckenstad, strax soder om Mjélby, 
har tilldragit sig atskillig uppmirksamhet inom kretsar, dir man sysslar med 
dylika féreteelser. Om de tillvaratagna mineraldelarna bekriifta dgonvitt- 
nenas berattelser, har man hir ett av dessa mycket sillsynta fall, da en me- 


J 


teor, som samtidigt iakttagits fran skilda hall, kunnat uppsparas. 


ve Phe 
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I lérdags morse anlande till Mjélby amanuensen 8. Holgersson vid Lunds 
iniversitets geologisk-mineralogiska institut. Under dagen féretog han nog- 
granna undersdkningar pa ort och stiille samt tillvaratog noggrant alla delar, 
om kunna antagas ha tillhdrt den celesta giisten. Pa aftonen infann sig som 
ymbud fér naturhistoriska museet i Stockholm dr Svensén, fr att aven in- 
amla uppgifter och eventuellt tillvarataga liamningar av meteoren. Under 
yardagen voro bada sysselsatta pa platsen. Rérande materialet i de tillva- 
atagna delarna ville de bada forskarna inte yttra sig, innan fynden blivit 
vederbérligen undersékta. For lekmannen iro bitarna férvillande lika eld- 
ast lera eller briind kalk. Om de verkligen hiirstamma fran en meteor, har 
nan emellertid endast att géra med nerfallna delar av densamma, medan 
jalva kirnan torde ligga lingre i vistlig riktning. Da likvil den glédande 
Toppen, enligt égonvittnenas utsago, svepte fram pa ungefir endast nagot 
mer fin en manshéjd fran marken, férefaller det antagligt, att Aterstoden 
allit ner inte langt fran fyndplatsen fér de tillvaratagna delarna. Men mar- 
cen ir i fortsittningen bergig och skogbevixt, varfér sékandet faller sig be- 
varligt. , 

Pa platsen for den ovanliga féreteelsen ar man fullt och fast 6vertygad om, 
uit det verkligen varit en meteor och att de funna mineralierna fallit ned 
ran densamma. Hur hirmed forhaller sig, kommer givetvis den blivande 
inders6kningen av delarna att géra Klart» 


Ill. Utdrag or firfattarens dagboksanteckningar vid Bleckenstad 
den 18 och 19 april 1925. 


Kvallen 18 april. 

»Vid ankomsten till Bleckenstad meddelade mig de bada bréder Gus- 
afsson, som jag traffade vid den gard [Norrgarden] i byn, dir meteo- 
iten ansags ha fallit ned, att det redan kl. 8 pa morgonen i dag dir 
ippenbarat sig en herre (Hadding?) fran Lunds Universitets Geolo- 
‘iska Institution, som férst och frimst fatt allt vad som blivit funnet av 
len i en hég liggande s. k. meteoriten (skall ha sett ut som kalk) och som 
edan namnt, att han funnit Annu en sadan hég av skirvor pa ett annat 
tille vid den letning i trakten, som han under dagens lopp foretagit. 
Tan hade betingat sig att fa allt av meteoriten och erbjudit sig att be- 
ala 25 Gre for varje liten skirva. 

-Innan jag reste fran Stockholm, avsinde Mineralogiska Avdelningen 
ill Gustafsson i Bleckenstad ett telegram, vari meddelades, att avdel- 
ingen anmilde sig som spekulant och att jag skulle komma ned pa 
villen till Mjélby. Detta telegram kom ju dock uppenbarligen nagra 
immar fér sent. Lundensaren ... . hade férst kommit dit ensam, dar- 
4 Atervint till Mjélby samt sedan atervant i sallskap med rektor Netz 
Mjélby). Han liar skola atervanda till Bleckenstad i morgon for att 
dka vidare i skogsterrangen. 

‘Den 4ldre av Gustafssénerna uppgav, att nar man férst visat honom 
{ fran himlen, hade 
Gustafsson) prov av vad som skulle ha ramlat ned fran himlen, 


~56—420060. G. F. F. 1942. 
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han sagt, att det vil bara var kalk. Sa ungefiar sago ocksa ett litet an 
tal sma fragment ut, vilka férevisades mig och — —- — — som 
alla hopletats sent pa e. m., sedan lundensaren rest hem till Mjolby. 


— — —.) 


19 april. 

»K1. aa: fore 7 pa morgonen med bil [fran Mjélby] till Bleckenstad, 
dar jag triffade bréderna Gustafsson. Kaffe forst. Sedan gingo vi till 
platsen for »meteoritens» nedslag. ‘ 

Obs! Att vid nedslaget inga som helst intryck i marken gjorts, ej 
heller vaxterna skadats. — — —. ; 


Pojkarna i Bleckenstad voro strax fore kl. 8 pa kvallen paskaftonen 
forsamlade vid (3) utanfér statarbyggnaden i Sorgarden [se kartskissen | 
fig. 1], dar de héllo pa med att avfyra »paskasmillar», som tillagades 
av karbid och vatten i en burk och antaéndning av gasen. 

Den Adldre Gustafsson (den yngre var inte hemma for tillfallet), Oskar 
Gustafsson, jamte Karl Andersson, son till arrendatorn i Norrgarden, 
stodo vid samma tillfalle vid vagstycket fran Norrgarden till landsva-. 
gen ung. vid (4) och tittade pa »paskasmallarnay. Pa kullen vid (5) 
stodo en liten systerson till herrarna Gustafsson (5 ar) och en liten. 
flicka, pojkens syster. (7 ar), likaledes betraktande »paskasmillarnay. 

Helt plotsligt kom pojken springande till de bada Aldre, ropande: 
»Di skjuter, sa stjarnorna trillar nem, allt under det han grat och var 
hégeligen forskrickt, ramlade omkull och maste ledas hem. Flickan: 
blev daremot icke egentligt riidd, utan stannade kvar pa kullen ett litet 
tag annu, fast hon sedan gick och férenade sig med de andra i sillska- 
pet. Hon ansag sig [sade herrarna Gustafsson] ha sett, att stenen féll 
ned i 4kern framfor henne. — Vadret var tamligen klart, det var nastan 
morkt, — — —. 


Hr Oskar Gustafssons egna iakttagelser voro: Hans blickar voro tam- 
ligen lagt fasta pa marken, och han kom darfér att fa se endast slutet 
av meteorens bana. Han sag, att det kom en liten kula med starkt sken 
och vitglédande svans efter sig. Kulans storlek: som ett huvud, tankt 
pa ett avstand av c:a 20 m fran askadaren. 

Hr Gustafsson tyckte, att det sag ut, som om kulan slog ned litet 
till hoger, bakom kullen, ungefar dir man sedan fann »meteoren» vid 
(1). Samtidigt hordes en knall eller en small. Hr Gustafsson uppfattade 
foreteelsen sasom ett stjirnfall av vanligt slag, ehuru nagot nadrmare 
an vanligt. Meteoren tycktes gi ungefir i hdjd med tridtopparna i bak- 
grunden, tills den nadde marken [= kullens marklinje]. 

»Paskasmallarnay hade pojkarna vid Sdrgardens statarbygenad da 
upphort med. Hr Gustafsson hade trott, att meteorknallen hirrérde 


3q°64. H. 1.] OM DEN S. K. BLECKENSTADMETEORITEN. 67 


x 
Anna A nderssoxs]] NW 
hostack s 


lig. 1. Kartskiss, askadliggérande situationen vid Bleckenstad, nar Ostgétameteoren av 
den 11 april 1925 visade sig. Om siffrornas betydelse se texten. 


ig av »paskasmillarnay, men pojkarna, som ocksa hade hort meteor- 
allen, hade da meddelat, att de slutat sjalva, men trott, att en granne 
tallt till med en small. Denne granne meddelade emellertid, att han 
cke skét nagonting den kvillen. 

Pa paskdagen gingo flickan och den lille pojken, vilka hade det in- 
rycket, att de sett, var meteoren féll, pa anmodan av fruntimren 1 
yuset, som hade kommit att tala om handelsen, upp till akern och le- 
ade dar ritt pa nagra stensmulor (ur en stérre hég sadana), vilka de 
puro in till de aldre. 

Samma dag fick hr Gustafsson se de inburna proven, vilka han sade 
ydligen vara bara kalk, varfér han lat kasta ut bitarna. Pa aftonen 
‘ick han ocksa upp till fyndplatsen, men da var materialet, som ur- 
prungligen bildat en hog, redan kringspritt av barnen. 

Sedan brydde man sig i garden ej vidare om saken, tills man i Ost- 
éta Correspondenten fick se en notis om att meteoren varit synlig 1 
inképing, men att man dar icke kunnat fa reda pa, var den slagit ner. 
an tyckte da i Norrgarden, att eftersom man visste, vart den tagit 
agen, kunde man ju sa garna taga och meddela detta till Ostgéta 
orrespondentens korrespondent i Mjélby ..., vilket den yngre av 
réderna Gustafsson gjorde den 16 april. 
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Den 18 april pa morgonen kl. 8 kom sa, sasom férut némnts, d 
fran Lund utsinde till Bleckenstad. 

Nar jag nu besiktigade férballandena pa platsen i dag, lago vid ( 
nagra smulor av en kalkliknande substans ... . { 
Vid (1), dir meteoriten sades ha slagit ned, var mycket nedtrampai 

men innu lago en del sma smulor kvar bland vetet av en likaledes kal 
liknande substans, varav nagra ocksa tillvaratogos [Kat. No. 2523 
Den ursprungliga hog, som de tillhért, hade legat pa vetestanden, en- 
ligt vad som med stérsta bestimdhet hivdades av Gustafss6nerna. 

Vid (2) skulle Lunds utsinde och rektor Netz i gar ha funnit 4nnu a 
hog meteoritbitar pa griset och 6rterna pa moranmarken har str. 
bredvid akern. Aven har lago nagra helt sma smulor kvar, varay na 
tillvaratogos [Kat. No. 25230]. —— —. — 

Vid (7) tillvaratogs ett stenliknande stycke ofullstindigt brind kalk 
[Kat. No. 25229]. 

Genom Gustafssénernas formedling fick jag av en halvvuxen pojke, 
Nils Arvid Andersson, hir vid Bleckenstad képa nagra bitar, som med 
allra st6rsta bestiimdhet av den tydligen fullt trovardige pojken med- 
delades vara fran punkt (1) och ha insamlats ett par, tre dagar tidigare. 


[Kat. No. 25231 a—e]. — — —. ] 
Av den ovannimnda flickan .... sékte jag nu fa kompletteran 
upplysningar, men hon blev tydligen raidd, varf6r jag ej insisterade. 


Nagot av vikt meddelade hon ej. ; 
Obs! Enligt hr Oskar Gustafssons uppgift har Anna Andersson i 
statstugan pa vistra sidan landsvagen [se fig. 1] sett, att meteoren 


fortsatte vasterut. i 
Hn stund efter kl. 11 pa formiddagen fick jag héra, att den form 
dade »Hadding» anlint och befann sig pa platsen. Det befanns em 
lertid vara amanuensen Holgersson. — — —2» 4 

: 
IY. Professor Haddings framstillning fr 1940 i uppsatsen >We and the 
world outside» ay >Bleckenstadmeteoritens> >fallomstindigheter> m. m. 


I svensk 6versittning lyder Haddings redogorelse som féljer: 


[Sid. 12:] Paskaftonen 1925, den 11 april, syntes en vacker meteor réra 
sig vasterut Gver Ostergétland och Ostersjén dirutanfér. Liksom alla andra 
meteorer slocknade den pa stor hdjd och lamnade efter sig en smal ljusstrim- 
ma med molnliknande svans. “ 

Foljande dag innehdllo tidningarna notiser om handelsen, och samma 
fick jag underriittelse, att stenen hade fallit ned nira garden Bicokenetil 
sdder om Mjélby. Tyvirr kunde jag ej fara dit sjilv, men sinde omedelbart 
[sid. 13] en av amanuenserna vid [Geologiska] Institutionen [i Lund], dr 
Sven Holgersson. Vid sin aterkomst tva dagar senare lamnade han mig me- 


i) 


: 
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eoriten jamte redogérelse for sina undersékningar pi platsen. Av denna 
ramgick, att nedslaget hade iakttagits av ett flertal personer. En av dessa, 
antbrukaren Oskar Gustafsson, hade genast tillvaratagit stycken av stenen, 
om gatt i bitar, och lamnat dem till Holgersson. Var och en, som hade varit 
nittne till nedslaget, hade blivit tillfragad. Marken runt omkring den plats, 
lar stenen hade fallit ned, underséktes omsorgsfullt under sékande efter 
dra stenar, som hade mera likhet med kinda meteoriter. Inga sidana pa- 
raffades, utan endast en liten hég fragment ay en sten av fullkomligt “amma 
lag som den, som hade blivit funnen av Gustafsson. De kringliggande fal- 
en genoms6ktes ocksa, och ytterligare fragment patriffades. De lago alla 
nom ett smalt bilte lings den riktning, som stenen sades ha tagit. 

Vilka voro sa iakttagarnas intryck? 

Oskar Gustafsson, en aktad och tillférlitlig man, pa vars ord man ej kunde 
vivla, hade omtalat, att han hade sett den ljusa kroppen pa himlen och att 
len sigs falla. Han stod pa viigen, som ledde fram till hans gard, och pa fal- 
et framfor honom, ung. 50 m fran vagen, lekte tva barn, hans systerdotter 
ch systerson. Plétsligt sig han den fallande kroppen svepa fram éver bar- 
1ens huvuden som en vit kula och krossas mot marken. »Den sig ut som en 
idning, som man knycklat ihop till en boll. Den liksom fladdrade (Somehow 
t fluttered open)». Barnen blevo vettskramda, gossen féll omkull pé marken 
yeh rusade sedan fram till morbrodern och skrek: »Manen faller ner. Vi maste 
‘a hem». Gustafsson hade lett hem barnen och hade sedan gitt tillbaka for 
tt se efter, vad det var, som hade fallit ned. Han fann den vita stenen, som 
‘att sénder i bitar, och fick genast det intrycket, att det var kalksten. Han 
amlade ihop nagra av styckena och tyckte, att det hela var ganska egendom- 
igt. En sak var han saker pa, [naémligen att] ingen kunde ha kastat stenen 
lit, och under de 25 ar han agt garden, hade han icke kalkat jorden en enda 
‘ang. Han var fullkomligt siiker pa att stenen maste ha fallit ned fran himlen. 

Efter Holgerssons aterkomst utbad jag mig kompletterande uppgifter, och 
ag fick ocksa reda pa de resultat, till vilka [sid. 14] svenska Riksmuseets 
mbud, dr Zenzén, hade kommit. Men det var inga viasentliga nya fakta. 

Nyligen har jag ater varit i férbindelse med nagra av dem, som voro nar- 
arande vid nedslaget, och anyo hért dem om deras iakttagelser. Deras redo- 
6relser nu 6verensstimma fullkomligt med mina gamla anteckningar. 

Av Holgerssons egna iakttagelser skall jag endast namna, att alla de skar- 
or, som han fann, lago lést ovanpa grédan och graset pa akern. De maste 
Iideles nyss ha kommit dit. 

Det ar icke mycket, som behéver sigas angaende observationerna av ned- 
laget. Sadana forhallandena voro, kunde de knappast ha varit bittre. Den 
ten eller rittare de skarvor, som blivit bevarade, voro i éverensstaémmelse 
1ed Gustafssons berittelse och Holgerssons undersékningar just den sten, 
om féll. Det aterstar for oss att undersdka dem. 

Skirvorna besta alla av samma material. Det dr en vit eller svagt graak- 
igt gul finkornig massa, nagot porés. En analys visar, att den utgores av 
stan rent kalciumkarbonat. Icke ens 1 vikts% utgéres av féroreningar. 
essa best& av kisel, aluminium, magnesium och jirn. De fullstandiga 
pektralanalytiska undersdkningar, som foretagits, ha icke givit nagra 
lement utéver dem, som redan namnts. ; 

Under mikroskopet visar sig stenen vara jamnkornig och besta av kalk- 
patkorn med en diameter av omkr. 0,003 mm. Svaga schatteringar 1 
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firgningen iiro skénjbara, beroende pa en nagot ojimn fordelning av f6 
oreningarna. Hiir och dar finnes ett litet fragment av kalkskal. De ar 
obestiimbara, enkla, platta lika viil som rérformiga. 

Av svenska bergarter kan jag ej finna nagra, som visa nagon slaende lik- 
het med dessa skirvor. Vi aga fi av sidan renhet, och alla dessa ha helt an 
nan struktur. Det ar omdjligt att forvixla splittrorna med nagon ay de 
Fj heller kunna de tagas fér brind eller slickt kalk, kalk fran sockerraffina- 
derier eller nagon annan produkt, som vi ha tillginglig i landet. 


Y. Diskussion och slutsatser. 


Seremie one 


En jamforelse mellan mina dagboksanteckningar och den av Hadding 
publicerade redogérelsen visar, att olika uppfattning foreligger i vasem 
liga punkter, och forhallandet illustrerar pa ett utmarkt satt de sto 
svarigheter, som méta, nir man skal] forséka fa i alla avseenden till 
férlitliga upplysningar rorande tilldragelser av har ifragavarande art. 
Tillaggas bér kanske, att dr Holgersson och jag under samtalen vid vart 
sammantraffande vid Bleckenstad ej med ett ord berdérde »meteoritend 
eller omstindigheterna vid dess medslag», varfér vara anteckningar och 
utredningar aro fullkomligt oberoende av varandra. : 

Den fraga, som nu férst bor utredas, ar den: Ar det meteoren eller 
meteoriten, som man iakttagit vid Bleckenstad? Hadding framstaller 
saken som sa, att det var meteoriten (d. v. s. stenen); fér min del vill 
jag daremot havda, att det blott var meteoren (ljusfenomenet). Att 
denna senare torde ha slackts redan pa stor héjd, papekar Hadding 
sjalv, och jag har fér egen del allt fran bérjan haft samma Asikt i det 
avseendet. Vad siiga tidningsnotiserna om saken? Jo, Ostgita Corre- 
spondentens fran Bleckenstad inspirerade artikel av den 17 april rap- 
porterar, att »det inte var langt ifran att den glédande passageraren 
ramlat ned mitt ibland nagra lekande barn». Och samma tidnings arti- 
kel i numret for den 20 april, till vilken dess forfattare samlat stoff hu- 
vudsakligen vid sitt besék vid Bleckenstad tillsamman med mig den 
18 april, talar om »den glédande kroppens» framfart. ‘ 

Redan detta stémmer salunda icke med Haddings framstiillning, och 
mina egna anteckningar fran Bleckenstad svara ocksa fullkomligt emot 
denna. Hr Oskar Gustafsson har enligt min dagbok talat om, att yhan 
sag, att det kom en liten kula med starkt sken och vitglédande svans 
efter sig». Vidare: »Hr Gustafsson uppfattade fdreteelsen sasom ett 
stjérnfall av vanligt slag, ehuru nagot niirmare an vanligt». 

Slutligen bevarar jag en i dagboksanteckningarna ej omnimnd bly- 
ertsteckning, som en av bréderna Gustafsson hade vanligheten dver- 
lamna till mig vid mitt besdk hos dem den 19 april 1925 med uppgift, 
att den utforts av den i mina anteckningar omnimnda sjuariga flickan 


ae 
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Fig. 2. Deni texten omnimnda 7-ariga flickans uppfattning av meteoren. Foto av en 
av henne gjord teckning, éverliimnad till forf. av en av bréderna Gustafsson. 


for att visa hennes intryck av den mirkliga handelse hon bevittnat 
pa paskaftonen. Denna teckning, som hir atergives sasom fig. 2, visar 
ju battre an ord, att det i verkligheten varit meteoren-ljusfenomenet, 
ej] meteoriten-stenen, som hon sett. 

Da jag av alla dessa omstiandigheter drager den slutsatsen, att det 
blott var meteoren, som man iakttog vid Bleckenstad, innebar detta, 
att jag gor gillande, att stenen ej blott annu befann sig pa stor héjd 
Over jordytan, utan aven att den redan hunnit langt vaster eller syd- 
vist om Bleckenstad, nir meteoren diir sags nérma sig synranden 1 
nimnda viiderstreck. 

Harmed stémmer en upplysning, som hr Oskar Gustafsson gav mig, 
namligen att en person, som befann sig pa vastra sidan av landsvagen 
(salunda vaster om den punkt dir »Bleckenstadmeteoriteny hittades), 
sett att meteoren fortsatte vasterut. 

I verkligheten ha vi salunda icke att vinta, att nagon meteorit alls 
slagit ned vid Bleckenstad. 

I det sambandet har jag ytterligare att anféra foljande: 


I prof. Haddings redogérelse finnes ingen uppgift om vid vilken tid 
pa dagen, som meteoren visade sig, och det forefaller nastan, som om 
han fatt den uppfattningen, att tilldragelsen skedde, medan det annu 
var full dager. I verkligheten var det ju emellertid sa sent pa kvallen, 
att det redan var nistan morkt; i varje fall maste skymningen ha va- 
rit stark. Och »i mérkret dro alla kattor gra», heter det ju, och nar br 
Oskar Gustafsson sdlunda, enligt Haddings framstillning, omtalar, att 
han sag den ljusa kroppen pa himlen och égonblicket darpa iakttog den 
svepa fram dver barnens huvuden sasom en vit kula, tyckes det salun- 
da ej kunna ha varit fraga om att han sett meteoriten sasom en vit sten, 
utan hans synintryck maste ha giillt enbart meteoren, sasom jag redan 
framhallit. 
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En omstiindighet, som vid bada mina bes6k vid Bleckenstad fra 
drogs sasom stéd for asikten, att en meteorsten verkligen torde ha sla- 
git ned pa platsen, var den forskriickelse, som gripit den lille femaringen, 
I Haddings redogérelse finnes intet om upptaget med »paskasmiillarnap, 
som gossens uppmirksamhet var riktad pa och som redan det maste ha 
jagat upp hans fantasi. Men det strax dirpa foljande nya skadespelet 
med den kraftiga meteoren snabbt ilande fram éver kvallshimlen kan 
forvisso enbart det ha tett sig tillrackligt skrickinjagande for att han 
skulle bli vettskriimd, iven om det nu inte regnade ned nagra stenar i 
hans narhet. Jag glommer sjilv aldrig den stora meteoren vid 11-tiden 
pa kviillen den 10 juli 1904, som jag (vid Krontorp i Visnums socken 
Varmland) var i tillfalle se allt fran det att den blankte till som e 
starkt lysande prick hégt uppe pa himlavalvet i den Ijusa sommar- 
natten. Alldeles sirskilt spinnande kiindes det, medan den ytterli 
hastigt vixte till ung. manens storlek och tycktes storta rakt mot och pa 
Askadaren, men ven under sitt langa fortsatta lopp gjorde den ett jag 
kan gott siga obeskrivligt maktigt, respektingivande och hemskt in= 
tryck, dir den majestitiskt seglade fram sdderut genom lufthavet, tills 
den kommit sa langt bort i fjarran, att den férst ater blev till en liten 
prick och sedan icke lingre kunde urskiljas. Nira horisonten kom den 
till slut, men den hdl! sig dock fullt tydligt 6ver denna, sa lange nagon 
husglimt kunde skénjas. : 

Att déma av det relativt svaga eko Ostgdtameteoren av den 11 apr 
1925 gav i tidningspressen, kanske den icke var s4 stor som meteoren 
av den 10 juli 1904, men det behdver den sikert icke heller ha varit for 
att verka skrammande pa ett litet barn. ; 

Vi ha sd att behandla det Ijudfenomen, som av allt att déma iaktta- 
gits i samband med meteoren. Hadding har dirom ingenting i den 
redogérelse, som han publicerat, men tidningsnotisen den 17 april fér- 
miler, att medslaget atfoljdes av en kraftig knall». Av hr Oskar Gus- 
tafsson fick jag ocksa mycket riktigt uppgift om att det samtidigt med 
att meteoren visade sig skulle ha hérts en knall eller en small, vilken’ 
han dock sade sig ha trott vara en av pojkarnas »paskasmiillary, anda 
tills han av samma pojkar upplystes om att de redan slutat med sitt. 
forehavande, nir den smiallen hérdes. Ej heller de skulle fér dvrigt, 
sasom mina dagboksanteckningar visa, omedelbart ha satt den knallen 
i forbindelse med meteoren. | 

Det foreliggande iakttagelsematerialet rérande ljudfenomenet dr si- 
lunda visserligen mycket obestimt och magert, men jag skall séka visa, 
att det kanske dock ar tillrickligt fér att tillata den slutsatsen, att lju- 
det i varje fall ej yttrade sig pa ett sadant sitt, som man skulle ha van-_ 
tat sig, om mindre meteorstenar verkligen fallit ned pa platsen. I sa_ 
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ll borde man nimligen ha haft att vinta, att ett bullrande ljud hérts 
ett par, tre minuter, innan och tills stenen tog mark. I en liten upp- 
ats ar 1930 om Lillaverkemeteoriten (c:a 6.7 kg), som den 11 maj 8. a. 
ullit vid Lillaverke i Oskars socken i Kalmar lin och vars nedslag ob- 
erverades av ett flertal personer, hade jag i ifragavarande hinseende 
dljande att meddela: 


Stenens ankomst féregicks av ljudfenomen, som bérjade med en ganska 
raftig knall och fortsatte en stund, som fér iakttagarna tycktes ganska lang 
ch uppgavs sasom atminstone 3, kanske 5 minuter, tills ljudet slutligen upp- 
érde med meteoritens smill mot marken. Ljudets langvarighet kan méj- 
gen ha blivit nagot dverdriven, men omstiindigheterna iiro sidana, att de 
ynas utesluta en tid kortare in atminstone 1 minut. Redan pa mycket stor 
6jd 6ver jordytan tyckes meteoriten sdlunda pa grund av luftmotstandet 
a fatt sin ursprungliga kosmiska hastighet nedsatt till viirden langt under 
udets hastighet.2 


Valbekanta aro A. E. Nordenskiélds uttalanden 1870 om de langva- 
iga ljudfenomen, som féregingo nedfallandet av Hesslemeteoriterna, 
ch dessa stenars (den stérsta vigde c:a 1.8, de minsta 0.0001 kg och 
larunder) forvanansvirt ringa fallhastighet.? 

1940 har Hadding beskrivit 2 andra fall, i vilka likartade forhallan- 
len gjort sig gillande.® 

Det forsta giiller Ekebymeteoriten (c:a 3.3 kg), som foll den 5 april 
939 1 Ekeby socken i vistra Skane, det andra den likvisst efter ned- 
laget fafingt sdkta Skane-Trandsmeteoriten, som den 22 febr. 1922 
kall ha fallit i byn Tranas i sydéstra Skane. Hkebymeteoritens slut- 
astighet beriknar Hadding sjalv till omkr. 150 m per sek. Genom 
fadding intresserad for spérsmalet, har professorn 1 mekanik och 
1atematisk fysik i Lund Torsten Gustafson genomfért en beraikning 
v sluthastigheten hos en kropp, som med kosmisk hastighet kom- 
nit in i jordens atmosfir. Prof. Gustafson kom till féljande resultat: 
in sadan kropp (med spec, v. 3) pa 0.125 kg har, nar den traffar jord- 
tan, en hastighet pa blott 64 m/sek., och en pa 12.5 kg far en sluthas- 
ighet pa 132 m/sek. Daremot nar en kropp pa 12 500 kg jordytan med 
osmisk hastighet, som dock fran t. ex. 20 000 m/sek. i bérjan nedgatt 
ll 4 000 m/sek. vid nedslaget.4 


1 N. Zenzén, Preliminary note on the Lillaverke meteorite. G. F. F., 52, 1930. Sid. 
36. : 
2 A. E. Nordenskidld, Meteorstensfallet vid Hessle den I:sta januari 1869. K. Sv. 
et.-Akad. Handl. Bd 8. N:o 9. 1870. i 

8 Assar Hadding,Der Ekeby-Meteorit. G. F. F., 62, 1940. Sid. 148 ff. f 

» , The final velocity of meteorites. K. Fysiogr. Sillsk. i Lund Forh. 

d 10. Nr 14. 1940. Sid. 2—5. ; 3 ‘ 

4 Torsten Gustafson, Some calculations of the retardation of meteorites. K. Fysiogr. 
illsk. i Lund Forh. Bd 10. Nr 15. 1940. Sid. 5. 
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Ljudéts hastighet i luft ar som bekant omkr. 340 m/sek. - 
Hadding har visserligen ingen uppgift om vikten av vad som blivi 
tillvarataget av »Bleckenstadmeteoriten», men for sa vitt jag kan be- 
déma ror det sig vil hégst om ett eller annat hundratal gram. En foto- 
erafi, bifogad Harry Kolares artikel i »Korrespondens», synes visa, att 
det ar blott en obetydlig kvantitet, som finnes i Lund, och pa Riks- 
museet ha vi énnu mindre. ‘ 

Om vad som tillvaratagits av »Bleckenstadmeteoriten» antages repre- 
sentera storre delen av meteorens stenkirna, blir samma »Bleckensta 
meteorit» salunda tydligen ett fall, i vilket man haft anledning vanta, 
att ett buller bort héras i minuter, innan stenen anlinde till jordyta 
och, hade nagot sddant ihallande ljudfenomen forekommit, skulle det no 
trots »paskasmallarnay ha vickt uppmirksamhet och blivit meddelat 
vid forfragningarna, vilket ej varit hindelsen. 1 

Vi komma sa till sjalva »nedslaget». Enligt Haddings framstallniny 
skulle hr Oskar Gustafsson ha sett den fallande kroppen krossas m 
marken, d. v. s. han skulle direkt ha iakttagit nedslaget. Nagon sadan 
uppgift lamnade hr G. férst och frimst e] mig; i sa fall skulle jag égon- 
blickligen ha reagerat, ty mellan hr G., som stod vid punkt (4) pa kart 
skissen fig. 1, och den punkt (1), dir meteoriten skulle ha slagit ned, 
ligger kullen (5), dir hans bada systerbarn stodo, och som skymde aker- 
partiet vid (1) fér honom. Och hr G. kan ju icke girna, sasom Haddings 
redogérelse anger, ha — efter det att han lett hem barnen — omedel- 
bart atervant for att se efter vad det var, som hade fallit ned, eftersom 
det var férsent pa kvallen for att han skulle kunna se nagonting. En 
ligt de upplysningar, som jag erhéll, var det i stillet for hr G. den 7- 
ariga flickan, som hade trott sig naérmare se, varest stenen slog ned. 
Den fraga, jag gjorde henne, nar herrarna Gustafsson bado mig hora 
henne om hennes iakttagelser, var just, om hon tydligt sett, var stenen 
foll. Det spérsmalet fick jag intet svar pa. : 

Med hansyn till alla de omstiindigheter, som i det foregaende anfé 
ar det naturligt, att jag ej kan anse det pa minsta vis styrkt eller sanno- 
likt, att »Bleckenstadmeteoritensy nedslag blivit observerat. Wad till 
varatagandet av den betriffar, skall det enligt min utredning ha varit 
de bada barnen — ej hr Oskar Gustafsson, sasom Hadding angiver — 
som, dagen efter det att meteoren visat sig, letat ritt pa den ifraga- 
varande hégen av i bitar sénderfallen kalksten och féreslagit denna 
sasom den sdkta meteoriten. Att ett sadant hindelseférlopp icke be 
raittigar anvandandet av en sddan formulering som att insamlande 
skett pa ett tillfredsstillande satt, nir det giller att fastsla, att ju 
dessa bitar varit den meteorit, som man trott ha fallit, ar ju oa 
bart. Vad fossilen i kalkstenen angar, namner Hadding, att de : 


na 64. H. 1.] OM DEN S. K. BLECKENSTADMETEORITEN. (8) 


bestimbara. Emellertid upptickte jag, vid den nirmare granskning, 
om jag efter aterkomsten till Stockholm féretog av de fragment av 
Bleckenstadmeteoriten», som jag forviarvat vid Bleckenstad, att det i 
tt av dem [Kat. No. 25231a] forekom ett trilobitliknande fossil, 
jag visade det omedelbart for fil. dr A. H. Westergard vid Sveriges 
xeologiska Undersdkning, som bekriftade, att det tycktes réra sig 
m. ett fossilfragment, men ej trodde sig kunna niirmare bestimma 
let. I nov. 1939 visade jag fossilet aiven fér 6vriga paleontologer vid 
3. G. U. Statsgeologen Gunnar Ekstrém och docenten O. Kulling voro 
mse med mig om att det torde réra sig om en trilobit, och fil. dr 
>. Thorslund tilltrodde sig t. 0. m. kunna bestiimma att det sannolikt 
‘or sig om ett pygidium av en olenid. Docenten G. T. Troedsson anser 
vcksa, att det ar ett trilobitpygidium, som foreligger. 

»Bleckenstadmeteoriten» synes salunda vara en kambrisk kalksten, 
ch med hinsyn till den stora renheten dr det val nirmast en orsten, 
om man bor tinka pa. Allt fran férsta borjan har det emellertid icke 
varit obraind, utan ofullstindigt brand sadan, som jag férutsatt. Had- 
ling forsikrar visserligen, att det icke kan réra sig om briind kalk, men 
om han med det uttalandet vill utesluta aven ofullstandigt briind sa- 
Jan, ir mig oklart. 

Givetvis ligger det nirmast till hands att tinka sig, att det ar med 
ukerbruks- eller murkalk, som de halvbrinda orstenspartier, som »Blec- 
<enstadmeteoriten» enligt min férmodan skulle representera, anlint till 
oyn. Hadding meddelar, att hr Oskar Gustafsson sagt sig ej ha kalkat 
orden en enda gang under de 25 ar, som han agt garden. Detta 
ar atminstone av redaktionen fér »Korrespondens» tydligen ansetts 
vara ett tungt vagande argument for att den fossilférande kalkstenen 
skulle vara en verklig meteorit, ty forsta underrubriken till artikeln 
Det forsta livstecknet fran andra varldar?» i »Korrespondens» lyder: 
Gustafsson i Bleckenstad hade aldrig kalkat sin jord och anda .. .». 
Alldeles bortsett fran att jag vid mitt samsprak med hr G. fick den upp- 
attningen, att han hade Norrgarden utarrenderad, ma framhallas, att 
let ju fanns en tid dven fére ar 1900, da det kalkades i landet, och vi- 
lare att det kanske kunde vara mojligt, att den nirbeligna Sérgarden 

Bleckenstad tamligen nyligen anvint brand kalk. 

Aven om det salunda maste medgivas, att det icke ligger nagot pa 
ninsta vis éverraskande i att finna enstaka smarre bitar ofullstindigt 
rind kalksten i Bleckenstads by, aterstar det dock att préva, om Jag 
itan att tillgripa antagandet, att en meteorit fallit ned, kan ge nagon 
lausibel férklaring dels till det forhallandet, att de sma anhopningarna 
w kalksten lago list pa de vixande veteplantorna m. m., dels till att 
le ursprungliga kalkstensstyckena springts sénder i smabitar. Jag de- 
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lar Haddings asikt, att kalkstensskirvorna nyss maste ha kommit di 
dock menar jag med »nyss» tiden fran det att snén f6ll och tills den gick 
bort under vintern 1924—25. 4 
Om kalkstensstyckena, medan snéticket lag, slingts eller kastats till 
de platser, dir man fann dem, skulle de, nar snén gatt bort, just ha 
kommit att visa sig ligga pa de vixande standen utan att dock pa minsta 
vis ha skadat dessa. Uppdelningen i smaflisor skulle vara a 
ningens verk, tiinker jag mig. 
I sjalva verket férefaller det mig fullkomligt orimligt, att stenar, efter 
det att snén smilt och tjilen gatt ur jorden, skulle ha kunnat falla 
ned fran himlen och slas sénder mot marken pa en aker utan att gora 
det allra ringaste mirke i denna och utan att pa nagot vis skada 
émtaliga stran och blad. : 
Hirmed tror jag mig ha tillrackligt ingaende motiverat, varfér jag 
ej] kan anse »Bleckenstadmeteoriten» vara annat an en forment meteorit. 
‘ 


a 5 
Uber den aus fossilienfiihrendem Kalkstein bestehenden 


s. g. Bleckenstadmeteorit. 


Mit dem Namen »Bleckenstadmeteorit» bezeichnet Professor Assar Had- 
ding in seiner Arbeit »We and the world outside. Geological aspects of the 
problem of meteorites» (Kungl. Fysiografiska Siallskapets i Lund Férhand- 
lingar. Bd 10. 1940. Nr 4) Stiickchen eines sedimentaren, fossilienfiihrenden 
Kalksteins weisser oder schwach graulich gelber Farbe, Scherben, die nach 
dem Erscheinen eines prachtvollen Meteors am 11. April 1925 im Dorf Blee- 
kenstad, 7 km siidlich von Mjélby in Ostergétland, Schweden, auf einem 
Acker gefunden wurden. Laut den Angaben Haddings wire der Nieder- 
schlag von einem Landmann direkt beobachtet worden. Dieser Mann hatte 
auch noch am selben Tage eine kurze Weile nach dem Fall den in Scherben 
geplatzten Stein aufgefunden und Teile davon aufgehoben. Nach den Mit- 
teilungen des Beobachters und den Untersuchungen des Herrn Dr. Sven Hol- 
gersson am Fallorte sollten die betreffenden Kalksteinfragmente eben den 
Stein ausmachen, der gefallen sei. 

Der Verfasser, welcher zur selben Zeit als Dr. Holgersson (18.—19. April 
1925) den Fallort besucht und sich dort iiber das Ereignis erkundigt hat, 
teilt jetzt mit, dass das Meteor sich erst am Abend bei einbrechender Dun- 
kelheit und kurz vor 8 Uhr, etwa eine Stunde nach Sonnenuntergang, gezeigt 
hat. Aus den zugiinglichen Berichten wird der Schluss gezogen, dass sich in 
Bleckenstad nur das Meteor, d. h. die Lichterscheinung am Himmel, nicht der 
Meteorstein selbst gezeigt hat. Die Angabe Haddings, der von ihm erwihnte 
Beobachter habe den Stein gegen den Boden zerschmettern sehen, kann 
nicht richtig sein, da der Standort des Mannes ein solcher war, dass sich 
der behauptete Niederschlagspunkt hinter einem zwischenliegenden kleinen 
Hiigel befand. Hs leuchtet daneben sofort ein, dass es unwahrscheinlich sein 
muss, der Mann hatte noch spater an diesem dunklen Abend den Versuch 
gemacht, den Meteorit auf dem Acker zu finden. Auch hat er in der Tat dem 
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Verfasser den miindlichen Bericht gegeben, nicht er, sondern zwei kleine 
Kinder, 7 und 5 Jahre alt, hitten am folgenden Tage den Meteorstein gesucht 
ind als solchen einen dabei gefundenen kleinen Haufen von zerfallenem 
Kalkstein, wie gebrannter Kalk aussehend, vorgeschlagen und angegeben. 

Der Verfasser kann sich unter solchen Umstiinden nicht der Ansichy Had- 
lings anschliessen, dass der »Bleckenstadmeteorit» kosmischen Ursprungs sei. 
Hadding gibt die Fossilien des betr. Kalksteins als unbestimmbar an; in einem 
ler vom Verfasser in Bleckenstad erworbenen Kalksteinfragmente, welche 
lemselben kleinen Haufen angehért haben sollen, woraus Haddings eigene 
stiickchen stammen, findet sich aber ein trilobitahnliches Fossilfragment, 
velches laut der Bestimmung des Herrn Dr. P. Thorslund wahrscheinlich 
in Pygidium eines Olenids ausmacht. 

Daraus und aus der von Hadding nachgewiesenen grossen Reinheit des 
Kalksteins (gute 99 ° Kalziumkarbonat) wird der Verfasser auf die sehr 
aheliegende Vermutung gefiihrt, der »Bleckenstadmeteorit» sei nur ein aus 
rewOhnlichem gebranntem Kalk stammendes, halbgebranntes Stiick des 
irspriinglchen kambrischen Kalksteins, wahrscheinlich eines Stinksteins aus 
\Jaunschiefer. 


Riksmuseets Mineralogiska Avdelning, 
Stockholm 50, jan. 1942. 
Tryckt °/, 1942. 
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VICTOR HACKMAN 


SPL Pedy ete ee nee 


In memoriam 


Den 26 nov. 1941 avled i Helsingfors professor Victor Hackman. 

Professor Hackmans livsgirning utférdes under en tid da den geo 
logiska forskningen i Finland visade en ovanlig livaktighet och so 
med skiél kan betraktas sasom en genombrottsperiod fér siarskilt 
bergsforskningen. Med tillhjalp av den nya mikroskopiska under- 
sékningsmetodens inférande i petrografien kunde de kristallina ee 
arternas bildning tolkas med en langt stérre sikerhet iin tidigare, 
och dessa nya arbetsmetoder stimulerade en rad ay skickliga forska 
re att Agna sig at studiet av urbergets geologi. Hackman blev en 
av dem som tillsammans med Sederholm, Ramsay m. fl. lade grun- 
den fér den moderna uppfattningen om berggrundens byggnad och 
uppkomst i Fennoskandia. ; 

Victor Hackman féddes i Viborg den 27 april 1866. Sina grund- 
laggande studier utférde han i Helsingfors hos prof. Ramsay men 
vistades dessutom aren 1891—93 i Heidelberg fdr att hos Rosen- 
busch férdjupa sina kunskaper i petrografien. Dir utarbetade han 
‘iven sin doktorsavhandling vilken behandlade alkalibergarterna fran 
Sierra Monchique. Sin doktorsgrad absolverade han 1894. 1899 till 
1912 fungerade han sasom docent i petrologi vid Helsingfors univer- 
sitet. Den akademiska undervisningen kom emellertid aldrig i sam- 
ma grad att fanga hans intresse som den geologiska forskningen i 
falt. Sitt egentliga livsverk kom han ocks& att utfora vid Geologiska 
kommissionen, dar han var anstalld fran ar 1903 anda till 1935. Vid 
olika tillfaillen skétte han sAsom tjinstférrattande direktorsbefatt- 
ningen vid ambetsverket. 

Hackmans samvetsgrannhet och flit gjorde honom sirskilt agnad 
att utfora geologisk kartliggning, och ett mycket stort antal — in- 
emot halften — av de berggrundskartblad som utgivits av »kom- 
missionen» Aro utarbetade av honom. T samband med detta arbete 
kom han sjalvfallet i beréring med de flesta fragor betraffande ur- 
berget i Finland, och utom kartbladsbeskrivningarna hann han ut- 
giva ett stort antal uppsatser framst av petrografiskt innehall. 
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Sitt intresse fir alkalibergarterna bevarade han under hela sitt 
iv och hann publicera monografier éver bl. a. alla hittills kinda 
Ikalibergartsforekomster i landet (Ivaara, Vuorijirvi, syeniterna i 
aariselki). Dessutom utgav han den férsta viktiga beskrivningen 
vy Umptekmassivets nefelinsyeniter. 

Aven eruptivbergarternas systematik intresserade han sig lvlgt 
ér och deltog ofta i den internationella debatten om densamma. 
Hackman var en tillbakadragen, forsynt natur, somej i hégre grad 
eltog i offentliga fragor utanfér sitt fack. Diarigenom kom han 
era an de flesta att hinna férdjupa sig i sin vetenskap. Vid kon- 
resser och i fackkretsar upptridde han ofta sasom féredragare, och 
an var ledamot i ett flertal inhemska och utlandska liirda samfund. 
l. a. bekladde han i ver trettio ar skattmistarebefattningen vid 
eografiska sillskapet i Finland. I Geologiska Foreningen i Stock- 
olm var han medlem sedan 1892. 

Hackmans bortgang betydde fér hans talrika viinner ej blott for- 
usten av en skicklig och verksam vetenskapsman utan framfér allt 
v en avhallen van, vars hjilpsamhet och oegennytta nistan alla av 
ans kolleger Atminstone nagon gang fatt profitera av. 

Foér vart minne star han sasom en fullédig representant for gam- 
al, férnim Ambetsmannatradition férenad med akademisk lardom 
eh forskaranda. 


E. H. Kranck. 


80 GEOL. FOREN. FORHANDL. Bd 64. H. 1. 1942. 


Notis. 


Ny upplaga av Dana: The System of Mineralogy. 


Dana’s »System of Mineralogy» har satillvida varit en klassisk uppslags- 
bok inom mineralsystematiken, att den i sin koncentrerade form genom 
nira nog fullstindiga litteraturhinvisningar betraffande vart mineral { 
korta drag skildrat dess historia. Aven nistan allt betraffande kemisk 
analyser kunde medtagas. I denna sin uppstillning och klara och koneise 
utformning var arbetet ett misterverk utan motstycke. 

Dess senaste och sjitte upplaga utkom 1892, sedermera kompletterad 
med 3 appendices, fullsténdigande arbetet fram till 1915. Sasom ett ytter 
ligare komplement far man kanske anse English’s »Descriptive list of new 
Minerals 1892—1928, containing all new minerals, not mentioned in Dana’ 
System of Mineralogy, sixth edition 1892». Saval de tre appendices so: 
English’s Descriptive list iro emellertid blott alfabetiskt ordnade och mi 
néralen darfér ej} inarbetade 1 den mineralogiska systematiken. } 

Det har lange varit ett 6nskemal inom mineralogkretsar, saval i U.S. A. 
som varlden runt, att fa uppleva en ny och fullstandigad upplaga av Dana’ 
System of Mineralogy. I kansla hirav pabérjades redan for dver tjugo 
ar sedan forberedelser harfér av skilda féretraidare fér mineralogien vid 
Yale- och Harvarduniversiteten. Vilka som fér narvarande sta for arbetet 
har ej offentliggjorts men initiativet och den férsta planlaggningen togs av 
William E. Ford, New Haven, redan 1920. Det blev honom emellertid snart 
klart att genomférandet av uppgiften med hansyn till mangden av nytill 
kommet material nédvindiggjorde ett samarbete mellan flera fackmén. 
Han lyckades i férsta hand forvarva som medarbetare Charles Palache (fér 
kristallografiska data) och Esper Larsen (fér optiska data). 1936 beviljade 
Geological Society of America ett generést anslag fér att genom anstillandet 
av vil kvalificerade extra arbetskrafter kunna inom rimlig tid bringa ar 
betet till avslutning. | 

Ford fick ej slutfora det verk han planlagt och med ett allt uppoffrande 
intresse ignade hela sin lediga arbetskraft. Den 23 mars 1939 forlorade 
mineralogisk forskning i honom en ay sina hangivnaste sdner. ] 

Men arbetet pa den nya upplagan av Dana fortsattes. Bland andra som 
nu ocksa togo vid kan kanske i forsta hand nimnas professor Peacock (férut 
eet Madey nu vid Torontouniversitetet) och dr Harry Berman (Har- 
vard). 

Enligt i dagarna inganget meddelande i brev fran Berman (brevet postat 
den 13 nov. och anlant den 2 februari!) lamnades manuskript till forsta 
delen av Dana’s nya upplaga till sattning under férsommaren 1941. Denna 
del, omfattande elementen, sulfider och sulfosalter jamte oxider (hari in- 
raknas nu aven uranoxiderna och »niob-, tantal- och titanmineral»), berak- 
nas utkomma hésten 1942. ) 


ae 
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Andra delen skall omfatta allt dvrigt utom silikaten och tredje delen be- 
andlar blott silikatmineralen. 

Angiaende arbetets uppliggning meddelar Berman att »we have completely 
written the text with hardly any resemblance to the sixth edition. Nu- 
erous investigations, not heretofore published, appear in this first volume, 
nd many of these investigations had to be-conducted before the text could 
e written. This treatment was the only satisfactory one which it was pos- 
ible for us to use in preparing the Dana System at Harvard. A simple 
mpilation is not our idea of an adequate System of Mineralogy.» 

Den nya upplagan emotses med intresse och férvintan. Det ma uttalas 

forhoppning att den grundliga omredigeringen i samband med ny bear- 

etningen ej utesluter for mycket av allt det som gamla Dana givit genera- 
oner av mineraloger i form av samlad historia fér de individuella mine- 
len. 


Percy Quensel. 


6 —420060. G.F. F. 1942 
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Motet den 15 januari 1942. 


Narvarande 50 personer. 


Ordféranden, hr Axel Gavelin, meddelade, att styrelsen till leda- 
mot av féreningen invalt bergsingenjéren K. A. H. Buss, Stoek 
holm, féreslagen av hrr Meier och Zenzén. 


Hr Halden holl ett av talrika ljusbilder belyst féredrag 
Nagra glacifluviala astyper. 

Framstallningen inleddes med ett citat av den franske botant 
kern Charles Martins, som i en skrift av ar 1846 med nastan visié- 
nar klarhet formulerade den uppfattning om de skandinaviska r 
stensasarnas bildningssatt, vartill han kommit vid en vetenskaplig 
expedition: »Les osars sont dus a l’action mixte d’un glacier et des 
courants auxquels sa fusion a donné naissance.»* 

Foéredr. diskuterade férst nagra asar, tidigare omnamnda i arti 
keln »Isavsmialtning och strandférskjutningar i Siljansdalen», G. 
F. F. 1936 (fortsittningsvis betecknad med 1936). Betraffande 
Klittbackarna i Mora, den ovala kame-platan med vidhingande, 
shingrande proximalas, framhélls dels férekomsten av de egendom- 
hga, pa kartskissen 1936, sid. 41, markerade utskotten (»apofy- 
serna»), dels den flacka terringtyp, vari bildningen upptrader. 
Dess proximalas ger en god allminfoérestallning om den »subaerila» 
astypens upptridande, med de lokala modifikationer av plandspal 
tiernas héjdlige, som betingades av héjden i férhallande till hégsta 
kustlinjen. I vanliga fall intaga nimligen planaspartierna de hig 
nivaerna, medan ryggstrickorna uppstatt genom ras. Nagon 
dersékning av proximalasens fortsittning mot N, antydd 4 general- 
stabskartan, hade féredr. ej varit i tillfalle att foretaga. 

De 1936, sid. 41, omnimnda Asbildningarna niira sydspetsen @ 
Ungsjén, S om Dadran, hade féredr. anyo undersékt. En kartskis 
(se fig. 1), profiler, diagram och fotografier féreteddes. Den bor at 
2 mil langa, nastan linjeraka forkastningsdalgangen Tyjallassen— 
Dadran—Ungsjéarna gor hir en svagt S-formad svingning och for 

+ Réponse aux objections de M. Durocher contre Pancienne extension des glacie’ 


de la Scandinavie. — Bull. d. 1. Soc. Géolog. de France, 2:me sér., T. III, p. 102. Pag 
1846. (Cit. efter Tanner, Fennia 58). 
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g. 1. Kartskiss, antydande tappningsférhallandena vid Ungsjébo, Leksands s:n. 
2 dirvid uppkomna rullstensasarna vid C, E—F och H svartprickade inom konturer. 
ockasar (radialmoraner) vid A och G samt mellan B och 220. Blockspolningsmarker 
rskilt mellan D och 217, delvis med blockryggar WNW—OSO. Torra jordraviner 
mt kittelterring markerade med backstreck, »déda forszonery med_sicksacklinjer. 
> topografiska detaljerna delvis schematiskt tecknade och ej genomgaende exakt pla- 
rade. — Héjdkurvor (siffror inom parentes) enl. kartverkets héjdkarta éver Sverige, 
_streckade terranglutningslinjerna SW om Vadertupp enl. skogskartan i 1: 8000, 
som ocksa begagnats som kartunderlag. 


anges mellan de bada bergen Vadertupp och Lévsberg. Hir ha 
hinder férorsakat storartade dimnings- och tappningsfenomen. 
en lilla krékta asen C av sand, grus och rullsten, utan block 1 
fan, flankerar en »déd fors» nedom blockbagen vid B (vars ind- 
orinnatur knappast kan bevisas), och avlésesi NV efter ett avbrott 
- en betydligt hégre, blockstrédd as, A, av radialmorinkaraktir. 
edom den stérre, mer vistligt beligna forszonen vid D upptrida 
ekryggar, rannor samt atminstone en as, E, synbarligen bildad 
rullblock. Strackan ir kort, tydligtvis avbruten av senare vatten- 
jden men synes fortsitta, alltfort med innehall av bl. a. rullblock, 
1 F, S och SO om landsvigsbron, varifran den till féljd av erosion 
alen visar stigning mot isgropsterriangen F—G. Nedom 222-m- 
an, som ir starkt markerad utmed Ungsjén etc., aro svallnings- 
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sparen svaga, om man undantager en S om den sistnimnda forsg- 


Marniisans uppstrémsniva. Nedanfér kittelterringen bérjar en be 
tydande grusis, som nedom 4ns genombrott d. v. s. S om H héjei 
sig drygt 210 m 6. h. fér att fortsittningsvis troligen sinka sig mot 
SO. (Kontroll hiirav har endast skett nagra hundra meter.) Ave 
denna planas ansluter sig till en mer lateralt beligen, stor- och ri < 
blockig radialmoriinbildning, antydd pa skissen vid G. Man ha 
allts& hair en topografisk situation med bl. a. de tre pa nagot olike 
sitt utbildade rullstensdsarna, vilkas storlek och materialdimet 
sioner kunna anses i viss man svara mot resp. forsar 1 uppstréms 
riktningen. Tva av asarna aga proximala, lateralt belagna drabam 
ter av radialmorintyp. Kausalsammanhanget mellan de tre tapp 
ningarna och de nedanfér beligna asarna kan anses uppenbart. Vie 
den forsta kraftigare tappningen sinktes Ungsjésystemet fran ex 
231 m till 222 m 6. h. Den lilla slingrande asen vid C ville féredt 
beteckna sasom resultatet av ett misslyckat tappningsférsék frar 
222 m. Marnidsans stora plands vid G—H uppkom och tillformades. 


des.t Asens proximalniva stimmer niira 6verens med de strandméa 
ken, som pa Vidertupp och pa Marniasberget bara H. K:s morfolo 
giska pragel, och med sedimentplatahéjden mellan Marnis och Ung- 
sjon. Nivan staimmer dirtill med det av N. H. Magnusson 1 
dsterut funna vardet 210 m for H. K. (Jfr G. F. F. 1933, sid. 440.) 
Dessa erfarenheter hade féranlett féredr. att anyo granska fv 


arna». Den markerade kilometerlanga Vastana-asen i Boda (19 
s. 39, antydd fven sid. 88, detta hafte) flankerades av en sink 
norrut begrinsad av en liten grusplata. Siinkans karaktair av as- 
grop har vid senare undersékning framgatt genom pavisandet £ 
sma, sneda laterala rinnor i proximaldelen; platimaterialet 

daligt sorterat isilvsgrus. Det befanns vidare, att Boda-issjéns av 
loppsvaigar siinkte sig successivt fran N mot S. Tva av dem utgii 
fran sédra delen av Lenasen (en mot N och dster, den andra mot 
S och SO), en fran Ovanmyra gamla giste. “gard och tva fran Sol- 
berga; de tre nordligaste av dessa mynnade ut i Lidens (Okerdalens) 
valdiga dalgang, de bada sydligare mot Ensen. Men lagst av alla 
passtrésklarna iir den vid Vastana, d. v. s. »Storgardsbackens» plar 
och asens nordligaste del, 219—220 m (jfr skiss, 1936, s. 37). i 


* Hur lang stricka, denna as dr av »tappningskaraktir, ar ej undersoékt. 
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lenna kraftiga planas svara topografiskt (men ej i héjd) smiarre 
sar och grusplataer vid eller nagot uppstréms fran de 6vriga av- 
oppens mynningar. Viistanaéasen framstar hirigenom sasom en pro- 
lukt, uppkommen vid Boda-issjéns huvudavtappning, en »avtapp- 
ingsas» lksom de tre fran Ungsjiétrakten skildrade! Féredr. sag 
ig dirfér i stand att ersiitta den som provisorium uttryckligen be- 
ecknade termen »pisksnirtasar» (1936, s. 36) med den genetiska 
enimningen avtappningsasar resp. issjéasar i all- 
nanhet. 

Av de évriga 1936 skildrade asarna framhills sirskilt den 1936, 
id. 40, fran Ryssans dalgang omnimnda. I férhallande till dalen ar 
lenna asstump en tvaras (diffust markerad 4 generalstabskartan). 
Dess utgaende fran samma bergkant, dir tappningen av Jugen- 
ssjén sparats ned till 218 m, motiverar dess rubricering som ett ti- 
ligare »tappningsférsék»; dess distaldel ar utplanad genom erosion 
‘ran den definitiva tappningen, som firsiggatt nagot lateralt efter 
lenna dalsluttning. 

Foéredr. visade vidare en kartskiss éver glacifluvialbildningarna 
sting Oreilvens (med Unnan) nedersta del och nuvarande mynning 1 
Jrsasjén. Sparen efter den isbetingade draneringen férdelade sig na- 
yorlunda symmetriskt kring den nuvarande Alven. Pa sydéstra sidan 
fanns en serie torra jordraviner, frimst »Kolmodins dal» (G. F. F. 
1933, s. 441), i dster gransande mot miaktiga, laterala grusacku- 
nulationer, siinkande sig fran Slattberg mot S via Stenberg till trak- 
fen nirmast N om Holen. Grusmassornas markerade iskontaktgrans 
not odlingsmarken vid Stenberg hade av Munthe (1940, s. 111) upp- 
fattats sasom en strandvall. Ett vastligare system av laterala terrass- 
hildningar m. m. gar mot S fran berget mellan Born och vastra 
Stackmora, dir det proximalt uppvisar jattegrytor (nagot diffust 
yegrinsade pa grund av bergarten, en starkt vittrande digerbergs- 
sandsten). Systemet mynnar i det stora grusdeltat mellan Trunna 
ch Slattberg (== 217 4 kartan 1936, sid. 23, SO om Orsa kyrka). 
Mot dessa dalar och grusfalt m. m. pa sydéstra sidan svarade ett 
intal Asbildningar m. m. NV om Alven, i trakten av Hansjé. Fran 
Jattendélaren (c:a 270 m) SV om Bjustjirn utgar mot VSV och 
SSV ett 4 top. kartan delvis mycket tydligt system av jordraviner, 
ateralterrasser och grusdsar mot mellersta och vistligaste delarna 
1v byn Hansjé. En del av Asarna voro tydligt »subaerila», dartill 
ned krénlutning at Orsasjén. De snett (»inkonsekvent») lépande 
jalgangarna och terrasserna utsinde 1 distalriktningen successivt 
igre forgreningar mot depressionen 1 S. Som ett visst slutstadium 
‘ramtridde den kraftiga, »konsekventa», genom de hogre beligna 
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sidogrenarnas utgaenden nagot krékta dalgang, som 4 top. kartan 
ir tydligast markerad i systemets 6stligaste del (och i vars ned 
del en skjutbana fir anlagd). Asarnas riktning och férliggning till 
Hansjé samt deras morfologiska utbildning vore salunda beroende 
av isens kvarliggande i Orsasjén och dess forlingning mot nordost; 
varigenom Unnans isiilv tvingats att lateralt séka sig subaerila va- 
gar mot Orsasjon, d. v. s. 1 princip samma féreteelse, som tidigare 
skildrats bl. a. fran Nittsjédalen 1 Rattvik (1936, sid. 26, G. F. 
1929, 5. 461). 

I analogi till det nirmast sagda ansag foredr., att den 1936, s. 
39, skildrade asbildningen N om Granmor i Rattvik (jaimte andra 
i narheten befintliga grusackumulationer) harrérde fran Draggans 
uppdaimning av en istunga fran Enadalen och denna tungas succes 
siva avsmiltning fran NV mot SO. Sjailva asbildningen vid Tévas- 
myren hade féredr. nagot nirmare studerat och féretedde en kart- 
skiss daréver. Den norrifran kommande asen gjorde férst en kraftig 
knaformad sviangning for att strax S hairom klyva sig gaffelformigt. 
Fran den vistlga och hégre naende skinkeln (med planasparti) 
utgick en oregelbundet formad, liksom skaftad sidobildning avy ode 
ciderad natur. S om bicken fran Tévasmyren motte ett par kortare 
asskinklar (aven hair den vistra hégst och med planasparti), sam- 
manlépande séderut i ett »skaft» av ganska kort utstrickning. Ska 
kelparens andpunkter passa nagorlunda mitt for varandra, avbrot- 
tet ar 200—300-m 1 bickens dalgang. Att gaffelbildningarna (lik 
som krékningen i N) sammanhingde med ishinder i Tévasmyrens 
sinka, fann foredr. sannolikt (jfr Gimsbirkeasen nedan!), men na 
gon lingre gaende utredning av fallet hade féredr. ej varit i till 


falle att utfora. Som exempel pa skenbar nyckfullhet i den ~ 


astypens morfologi fértjinade Asen att observeras. 

Foredr. viinde sig nu till glacifluvialbildningarna i anslutning ti 
sj6n Gimmen pa griinsen mellan St. Tuna o. Gagnef. Proximalase 
till Amsbergsfialtet hade av Nelson utlagts sisom utgaende fra 
sjéns vik mot O och SO. Foredr. hade fran denna proximalas Fe 


lakttagelsen, att en bagformig, blockig vall (c:a 230 m 6. h., me 
konvexsidan mot N) i viastra delen ar utdragen till en mot S slu 
tande as, i vaster flankerad av en liten frist{ende as, fran e:a 
222 mi norr hastigt sinkande sig mot ett grusplan c:a 200 m 6. h 
vilken niva av Nelson angives sasom »M. G.». Mot V gick f. 6. e 
oregelbundet formad utlépare, erinrande om férhAllandena vid Tév- 


av stora matt (se sid. 87) samt stark inverkan av spirrande is 
massor 1 sdder (Dalilvens dalgang). 
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Stérre intresse erbjuder omradet omedelbart sider om Gimmen, 
not Gimsbirke. Glacifluvialt skulpterade hiallar och rullblocksfalt 
<ring avloppsbicken samt intensiva spolningsfenomen i viistra dal- 
idan till mycket hog niva markera denna vistligare vig fran 
semmen’ som huvudavloppet. Isdimningen i partialdalen nirmast 
5 om sjén hade gett upphov till en lateral grusterrass, mot S 
jvergaende i en fristaende grusis av plandstyp med ganska jimn 
<rénlutning. Fran dennas sydligaste del utga ett par egendomligt 
slingrande, delvis otydligt anastomoserande asar, varigenom plan- 
isen kom att avslutas som en oregelbunden treudd eller med nagra 
»fladdrande» flikar, bijande mot sydost. Dessa kunde knappast 
forstas pa annat sitt fn som intringningsférsék i en maktig (amdj- 
igen rérlig) ismassa, beligen i Dalilvsdalen. Genom ett studium av 
srosionssparen pa héjderna norr, dster och sydvist om Insjén samt 
mot Hilgsjén hade féredr. kunnat pavisa, hurusom Siljansdalens 
tidigare laterala dranering férst tagit viagen genom passet mellan 
Halgsjén, Gryssen och Gimmen (se 1936, kartan sid. 23; passhé)- 
jen 234—236 torde vara nagra m for hégt angiven). Till en bérjan 
sick vattnet hégt dver passnivan. Detta draneringsstadium, av Nel- 
son uppfattat sasom en ej nirmare bestamd »Gimmen-isilv» men 
| sjilva verket Siljansdalens tidigare avloppsstrak, har salunda 
iven givit upphov till Amsbergsfaltet och dess higre beligna, férut 
ymtalade proximalbildningar. Vid 6vergangen till Siljans nuvarande 
cra 1 mil vistligare driineringsvig uppstod férst den av Ingmar 
(1931 och 1934) omnimnda Insjén—Hilgsjén—issjén, vars avlopp 
ultfort gick genom passet norr om Gimmen. Det var nirmast detta 
issjoavlopp som gett upphov till den bisarra asformen vid Gims- 
birke. 

Statligast av alla de Asbildningar, fér vilka féredr. funnit ett 
lart samband med issjédrineringar, voro de, som fran Liden (Oker- 
lalen) ledde mot SV, fram till e:a */2 km NO om sjéarna Ensen och 
Lill-Axen i Boda. Kartans S-formigt krékta planas (Gettjarnsber- 
vet) hade sin forsittning i den imponerande planasen fran Lill- 
Axen mot Vinterakvarnarna i Rattvik; den sinker sig langsamt 1 
lenna riktning (jfr kartskiss, fig.2). Asmaterialet var likasa 1 stort 
sett groévre i norra iin i sédra delen av hela asstrackan. Gettjarns- 
bergets mot V béjda laga och kulliga andflik (avensom en pendang 
en metkrokformig asbildning, 217'/2, pa motsatta dalsidan) berod- 
de pa isdimning, markerad av Asgropar m. m. 1 den flacka dalens 
sxentraldel. Den stora planasen kunde visas svara mot sinkningen av 
stt issjéstadium inom Ore-issjén. Hairmed forhAller sig i korthet sa- 


lunda. 
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Fig..2. Kartskiss, utvisande nagra de- 


AAS cea é taljer av den glaciala topografien i ett 
ee eT 5 omrade, dir avlopps- och tappnings- 
si ere ree ee ° strommar konvergera och mynna, ném-= 


ne ligen 4 st. fran Boda-Issjén i N, en serie 


fran Ore-issj6n i NO samt 2 st. fram 
Ljugaren-issjon i ©. G = Gettjarn, vid 
planasen Gettjirnsberget, vars fortsitt- 
ning gar mot skissens sydvastra hérn, 
Gles prickning = isélvsgrus i allmanhe 
Prickar inom konturer = rullstensasar, 
de héjdbestamda med karaktar av pla 
asar (6vriga ej undersokta). Planasarnas 


svingar N och © om 211'/, bero pa i 
hinder i dalen NO om fixpunkt 202.1 
Langst i NV Vastana-dsen (antydd). 


Pa grund av isdimning 1 och 
V om Skattungen (se karta i 
Roster i Radio 1940, nr 31 
gick Orealvens  fortsattnin 
under avsmialtningstidens 4l 
re skede icke som nu viste 
ut mot Orsasjén—Siljan uta’ 
fran Oresjén rakt mot §, bil 
dande den i terringen stark 
markerade dalgangen »Lidens 
eller Okerdalen. Denna forl 
rar mot § sin djupdalskaraktar och uppliser sig solfjaderformigt 
»successiva avloppspass och -sund» (1936 sid. 44), dirigerade = 

1 


4 


hand mot Ljugaren—Dadran. Detta visar, att passet 1 vaster me 
lan Gardsjon—Ensen och Ljugaren ocksa var tilltappt av is. Me 
dan ett stadium av Ore-issjén Annu driinerades lateralt éver Oker 
dalens pass mot Ljugaren-issjén, vars fortsittning vid S. Ungsjé 
ir skarpt markerat av terrasser vid 222 m 6. h., forcerar Ore-isilve 
dédisen kring och SW om Jutjairn och timmer sitt vatten i en valdig 
isspricka, varvid grusmassor avsattes, bildande den nuvarande plan- 
asen Gettjarnsberget och dess fortsittning At Rattvikshallet mo 
Vinterakvarnarna. Ore-issjén nedsinkes hirvid till Okerpassets niva 
(229—231 m), flédar annu en kort tid éver detta pass 1 den nya 
riktningen mot Rittvik men silar darefter é6ver kanterna av isprop- 
pen i Skattungdalen (Skarberget och héjden invid Floten S om 
jarnvagsbron vid Furudals station). Det var f. 6. vid den defini- 
tiva sprangningen av detta isdiimme som Oresjén—Skattungen— 
Orsasjén—déstra Siljan m. m. kom i nivaférbindelse med Ancylus- 
sjén, varvid innu en isdamm pa gransen mellan Leksand—Al och 
Gagnef springdes. H. K. utbildades med andra ord genom en stor-_ 
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rtad tappningskatastrof.* Planasen Gettjirnsbergets nordéstra inde 
aller endast ett par m under Okerpassets niva, i jimnhéjd med en 
el sedimentytor kring Dromyrtjirn och Kallerasviken i Ljugaren 
»Ljugaren-issjén III», svarande mot 222 m-terrassen i Ungsjébo). 

Féredr. omnimnde fven ett par smiirre, sikerligen subglacialt 
ildade, ytblockiga tappningsasar. 

Vissa andra och delvis mycket imponerande planasbildningar fran 
Jalilvens huvuddalgang sag sig foredr. nédsakad férbigaé p& grund 
v deras extensiva natur och omdjligheten att pa den korta tiden 
vertygande teckna deras anslutning till issjétappningar. Har av- 
agos nirmast asbildningar vid Garberg och Spjutmo i Alvdalen— 
Tora samt i sédra delen av Alheden. 

Alla de ovan skildrade Asar, som visats uppkomna i samband 
ned issjéars driimering resp. avtappuing, maste ses mot bakgrun- 
len av det isavsmaltningsférlopp, som foredr. tidigare uppvisat for 
Siljansdalen: »I férhallande till den nuvarande Siljan har isay- 
miltningen férsiggatt centripetalt, varvid de at olika hall (N, NO, 
), V och NV) utdragna armarna smaningom reducerats fran spet- 
arma» (1936, sid. 75). Att ismassor kvarlegat aven t. ex. i Dal- 
lvsdalen vid Gagnef och St. Tuna, har framhallits 1 det forega- 
nde. Hirav foljer, att de i draneringsriktningen lutande tappnings- 
sarna ha sin proximaldel dar de aro hégst och distaldelarna riktade 
not Siljansdalen resp. dess stérre bivatten. 

Flertalet nimnda 4sar tillhéra den supraglaciala typen (eller 
ittre subaerila typen, enair manga av de genererande isstr6mmarna 
att bottnen av isen). Enligt V. Tanner, som noggrant genomforskat 
len vidlyftiga Aslitteraturen, kan N. O. Holst betraktas sasom auk- 
or fér den subaerila asteorien (G. F. F. 1876). Ingen torde dock ha 
nlagt stérre fortjinst om utforskandet av denna astyp an just Tan- 
er. Asteorien ifraga, kort refererad och godtagen av Nathorst 
Jordens historia sid. 1022 och pa sistone 4anyo framskymtande 1 
len svenska lirobokslitteraturen (nagot farglést och delvis felaktigt 
ecknad) utmirkes sarskilt genom féljande karaktirer: 

Asarna, storre eller mindre, framga i terriingen ganska oberoende 
vy underlagets relief med huvudriktningen vanligen 1 isrorelserikt- 
ingen. Stundom raka, kanske oftare slingrande, girna med djarva 


1 Utredningen av dessa férhallanden grundade sig bl. a. pa 8 diagram over under- 

kningsomradet. Sedan det visat sig att den »relativa gradientmetoden» i vissa fall 
v direkt felaktigt resultat (beroende pa omradets brutna och isuppfylda terrang), 
de féredr. for detta omrade definitivt dévergatt till distansdiagram. Harvid begag- 
des projektionsplan stillda saval i landhéjdningsgradientens riktning som vinke} - 
tt diremot (s. k. reduktionsdiagram). 
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knyckar, utan uppdelning i centra och intercentra men stundom med 
genombrott av erosiv karaktir. Askrén in ryggformigt, an plan: 
ytigt; det senare giiller sirskilt bredare asar (plan- eller plataasar 
Planpartierna vanligen hégre in anslutande ryggformutbildning, 
som uppkommit genom ras. Asgropar vanliga, ytblockighet mesta 
dels obetydlig. Materialet (4sgruset) iin bittre, in simre sorterat, 
Enligt Tanner bruka dessa sar stundom bérja eller sluta med block- 
rika, radialmorinliknande ackumulationer. Typiska fér omraden, 
dir avsmialtning skett efter isrérelsens upphérande. Bildningssatt? 
Se Holst och Tanner. Jfr iven G. Holmsen, N. G. U. n:r 122 
s. 30—36. 

»Issjéasarna» utgéra ofta nog en specialform av de férutnamndé 
subaerila och 6verensstiimma i flera hinseenden med dessa. Sor 
speciella kinnetecken tillkommer férutom den topografiska anslut 
ningen till issjéarna (givetvis stundom reducerad genom erosion 
krénlinjens nagorlunda stadiga fall i issjéns draneringsriktning. Et 
motsvarande »fallande» kan ocksa utmirka kornstorleken i asar 
nas material. Enkla eller greniga apofyser kanneteckna stundom 
distaldelarna av dessa 4sar men kunna knappast anses obligatoriska, 
— Slutligen ha en del issjéasar sikerligen uppstatt subglacialt. 

Som auktor fér teorien om issjéasar med alla dirav féljande kon- 
sekvenser niimnde féredr. Axel Gavelin, vilken fir mer ain 30 ar sedan 
framfért teorien, starkt betonad i hans avhandling »De isdimda sjé: 
arna 1 Lappland och nordliga Jimtland». Sarskilt framhélls skild- 
ringen av Solbergsasen (Gavelin sid. 38—39) fran Tarnaissjéns 
tappning samt asar bildade vid Gauta-issjéns tappning (sid. 5 
56) avensom »vildiga rullstensdsar» uppkomma vid issjétappningen 
i Skelleftedilvens dalgang (sid. 79). Rérande en av dessa Asar (i 
Hornavan) hade Svenonius redan i G. F. F. 1882 yttrat, »att dette 
fall bist tolkas i 6verensstimmelse med Holsts teori», d. v. s. som 
flodbidd avsatt inom en iskanjon — detta var dock tre Ar innan 
Strandmark kommit med sin subglacialteori, vilken bl. a. raknade 
med det starka hydrostatiska tryck som uppstar, da sprickorna i 
isen fyllas av vatten. Mer generellt later Svenonius Holsts teori till 
lampas pa fjillregionens asbildningar, som begynna i nedre delarna. 
av de stora sjékedjorna (G. F. F. 1899, sid. 568). Svenonius sager 
cock ej nagonting om sambandet med issJOtappningarna — ehurw 
han var den forste skandinaviske geolog, som sdkt tillampa isdam- 
ningsteorien till forklaring av en strandlinje (G. F. F. Bd 7, 1885)e 

Gavelins klarliggande uttalanden synas, sa vitt féredr. kunde fin- 
na, fran bérjan ha blivit ganska fullstandigt forbisedda, i varje fall de 
som asyftade uppkomsten av iskanjon&sar. Helt galler detta om- 
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léme larobokslitteraturen. Diremot far ett undantag giras for J. 
‘rédins skildring av nagra smiirre »subglaciala» asbildningar i Lule 
lvs dalgang (av firedr. genom firbiseende oriktigt refererat). En 
utydan om subglacial asbildning vid issjidrainering finnes ocksi 
ios G. Frédin (Bull. Ups. vol. XIX, 1925, sid. 202) fran Indals- 
Ivens dalgang. 

Till omvixling med benimning subaerila Asar hade foredr. i sin 
vamstillning talat. om iskanjonisar (amerikanarnas crevassefil- 
ings). Fér de kontinuerliga asbildningarna i savil istunnlar som 
iskanjons behévdes en morfogenetisk term, som markerade deras 
vvikelse fran den av G. de Geer med logisk skirpa*fullféljda As- 
eorien om successiva, submarginala deltabildningar. Sistnimnda 
istyp uppstar framfoér allt pa flacklandsomraden med successivt re- 
ederande iskant och darifran utrinnande subglaciala smialtvattens- 
var. For att en issjéas skulle bildas, fordrades diremot att en is- 
j6 (eller dess avlopp) stértade sig in mot en sprickfylld och déd 
srest, 1 vars kanaler eller sprickor kontinuerliga grusstrangar for- 
nas.* Fér att ej behéva inféra visentligt nya konsttermer foéreslog 
éredr. dirfér den kontrira motsatsen till dejektionsbildningar, som 
idigare begagnats fér att markera glacifluvialt grus, »utkastat» 
ran isen. Motsatsen vore alltsa »injektionsasar». Alternativt tankte 
ig féredr. méjligheten att begagna motsatsen till effusiva bild- 
lingar, salunda »infusiva asar» eller »infusionsAsar» (—  ingjut- 
ingsasar), for att dirmed markera »gjutformens» inflytande pa as- 
ormen.” 
Féredr. omnimnde slutligen och belyste med Ijusbilder en del 
mraden, dir asar av den slingrande typen (iskanjontypen) kunde 
inkas uppkomna vid issjéars drinering. Detta gillde salunda: 
.) Den av E. Erdmann skildrade (och av Holst som typ fér 1s- 
canjonasarna framhallna) Hessleholmsdsen (G. F. F. Bd 1). Den- 
as enligt beskrivningen sannolika krénfall fran S mot N och NO 
skulle nimligen kunna tankas uppkommet vid drinering av de is- 
jéstadier, som av Munthe 1940 omnimnts fran trakten av Finja- 
jén. 2) Hausens »kometisar» och 6vriga »supraakvatiska» asar 
ran Estland (G. F. F. 1913). Pa Magnusson-Granlunds karta 
»Sveriges geologi», sid. 179, markeras naimligen stora issjéar 1 
Mstland. 3) Tovarpsasen m. fl. (4 geol. bl. Falképing) med topo- 


1 Harav fdljer fiven den olikheten, att tappningsasar tillvaxa i distalriktningen 
sller bildas »i ett slag»), medan asar av den mer kinda typen utbyggas i proximal- 


iktningen. ae : 
2 Prof. Backlund har — i avsikt att reservera injektionsbegreppet for eruptiva pro- 
esser — haft vanligheten att brevledes till 6verviégande féresla termen intrapositions- 


sar. 
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eratisk anslutning till »Ménarpssjén». Féredr. visade riktningarna 
av denna sjis avlopp enl. bladbeskrivningen, bl. a. en just 1 Tovarps 
asens riktning. 4) De krékta sm44sarna O om Vartofta gard met 
anslutning till avlopp fran Asle-issjin och Var-issjén m. fl. (Geol. 
bl. Tidaholm). Mot dessas karaktir av »kames» hade Nelson ut 
tryckligen reserverat sig. Av bladbeskrivningen framgick fore 
komsten av dédismoraner i nirheten. 5) Hamrafjallet i Harjedalen 
Foredr. hade funnit de krékta »moranbildningarna» nedom de 
stora av Sernander omtalade snédrivan delvis planasartade men 
ville ej bestrida mojligheten att hair férelago andmorainer fran en 
lokal glaciiir (eller landis-rest) 1 6verensstammelse med Sernander 
och Enqvists uppfattning. 6) Lastad-asen N om Nord-Billingen sam 
asen utmed vistsidan av Nord-Billingen i den férras férlangning moi 
soéder. Fran kartbladsbeskrivningen (bl. Lugnas) framhdélls Lastads 
asens norrut fallande Krénhéjd och avtagande. kornstorlek; i sydar 
dan var dess material »iinda upp i ytan rikt pa jattestora block» 
Foredr. frantog sig emellertid for egen del allt ansvar betraffande 
tolkningen av de 6 ovan omnimnda asarnas genesis, sa mycket mer 
som han av dessa sjilv endast — och helt flyktigt — sett nr &. 
Foredr. ville pa grund av den langt framskridna tiden icke fort 
sitta detta axplock bland omraden, som vore fértjinta av revision 
fran bl. a. hair angivna synpunkter. 

(Tilligg.) Holmsens iskanjonasar (se sid. 90) uppsta i issjétill 
fléden, vilkas rannor vid sjésinkningarna férdjupas, varvid asarna 
forlangas i proximalriktningen. 


Backlund, A. Gavelin och féredraganden. 


Vid métet utdelades nr 427 av Férhandlingarna. 


Moétet den 5 februari 1942. 
Narvarande 46 personer. 


Ordforanden, hr A. Gavelin, éppnade métet med ett minnestal 
éver foreningens avlidne ledamot, f. statsgeologen professor VW 
Hackman, Helsingfors. 


Pa forslag av styrelsen beslét fdreningen, att aprilmétet skall hal 
las 4 ordinarie dag, som i Ar infaller pa skartorsdagen. 
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Hr Erik Nilsson héll ett av diagram och ljusbilder belyst foredrag 
m Gotiglaciala issjéstadier i sédra Sverige. 
in uppsats 1 amnet kommer att inflyta i ett fdljande hifte av For- 
andlingarna. 


Hr Caldenius hill ett av kartor och ljusbilder belyst foredrag om 
otiglaciala israndlinjer i Halland. En uppsats 
amnet kommer att tryckas i ett senare hiifte av Férhandlingarna. 


Med anledning av de bada féredragen yttrade sig hrr De Geer, von 
ost och Ahlmann. 


Hr Ahlmann hade sirskilt fist sig vid de meddelanden, docent Nils- 
on limnat angaende inlandsisens uttunning pa smalindska héglandet, 
da de ge upplysning om de klimatologisk-glaciologiska férhallandena.t 
Vidare framhéll han vissa glaciologiska omstiindigheter, som bora tagas 
i betraktande vid bedjmandet av den dalglaciation pa dvergangen mellan 
Nordhallands kustslitt och innanfér liggande hégland, som docent Cal- 
denius hade redogjort for. 

Da tiden genom de bada sillsynt intressanta och betydelsefulla fére- 
dragen var langt framskriden, kunde talaren endast antydningsvis be- 
rora dessa fragor. I det fdljande utvecklas de nagot nirmare. 

En sadan uttunning av den avsmiltande inlandsisen, som Nilsson fun- 
nit bindande bevis f6r, kan icke tankas astadkommen annat an genom 
en stor ytablation, foérorsakad av relativt hog sommartemperatur och 
brist pa istillférsel fran de centrala delarna av nedisningsomradet. 
Som féljd av bada dessa forhallanden maste man karakterisera istiden 
ur klimatologisk synpunkt som vid denna tid redan avslutad eller Aat- 
minstone pa stark retur. Bristen pa tillforsel av is, som ar en lika vik- 
tig forutsaittning for den stora uttunningen som ytavsmiltningen, har 
sin orsak i minskad ismiktighet inom de centrala delarna av inlandsisen, 
d. vy. s. de tidigare éverskotten av ackumulation hade dir ersatts av un- 
derskott. Undersékningarna pa Vatnajokull 1936—38 (Geografiska An- 
naler 1937—40) ha lett till uppstillandet aven av den satsen, att vad som 
Ager rum vid isranden har sin orsak friamst i vad som sker inom de cen- 
trala delarna av isomradet. Uttunningen med ty atféljande snabba reces- 
sion av iskanten dver det smalindska héglandet aterspeglar den for hela 
nedisningens retritt avgorande processen av isdelarens forflyttning fran 
sitt dstliga lage till alltmer vistliga lagen. Denna process framstar som 
m féljd av den positiva glaciala materialhushallningens ersittande med 
on negativ sidan och av en successiv nedsmiltning av istickets maktig- 
het. Under en mycket lang tid maste dessa deglaciationsférhallanden ha 


1 Ay israndens recessionshastighet kan man ju knappast draga nagra direkta slutsatser 
mm de klimatologiska férhAllandena, ty denna hastighet beror av om isen dragit sig 
illbaka fran land eller vatten. I férra fallet beror recessionshastigheten vidare av 
opografien, sarskilt underlagets lutning, i det senare av vattnets djup och tener 
mom bida slaget omriden avhanger hastigheten dessutom av istillférseln fran de 
nre omradenas storlek och pi iséns tjocklek, vilken senare under huvudparten av till- 
akagingen aytog, vid klimatférsimringen tilltog. 
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yagatt, nir isen bérjade limna det smalindska héglandet pa det siit 
Nilsson nu visat ha varit fallet. 

Mot bakgrunden av dessa férhallanden maste karaktareni av Caldeniug 
dalglaciirer bedémas. Den tunna isen, stadd i snabb avsmaltning, mastée— 
cenom riklig férekomst av smiltvatten bade i sprickor och under ise 
ha tagit starkt intryck av det brutna underlaget och darvid lokaliserat 
till dalarna. En ismassa av detta slag kan ocksé, genom att jamviktsf6 
hAllandena i densamma litt rubbas, rasa eller falla ut. Det mest remai 
kabla exemplet pa ett sidant isutfall ar det, som aigde rum omkring 193 
pa sédra sidan av Nordostlandets déende platais. Aven pa norra delen a 
Vatnajékull ha liknande féreteelser igt rum, fristaende fran den vulké 
niska verksamheten. Alldeles oberoende av en eventuell klimatférsam. 
ring férelago saledes i Caldenius’ undersékningsomrade bade de glacio 
logiska och topografiska férutsittningarna for en lokalisering av ise 
till dalarna. Tillhér denna ett visentligt aldre skede an det ifragasatta 
bli férhallandena nagot annorlunda. 

Betraffande sannolikheten fér en klimatférsimring av den storlek 
som en sjilvstindig dalglaciation forutsitter, maste ju en sadan glacia 
tion framsta som en markerad framryckning med upprivande ay tidigar 
avsatta sediment. Andmorinernas form och innehall maste bara vittnes- 
bord harom. Vidare bér beaktas, att med det lage landet da intog i fér 
hallande till havet forutsatter en sjalvstandig glaciation en sa lag firn 
erans, att nagot motsvarande for nirvarande finnes endast pa Antarktis 
och de mest nedisade 6arna i Arktis som Vitén och Franz Josefs land. 
Ett sadant hégpolart klimat maste naturligtvis ha strackt sig 6ver helz 
det fennoskandiska nedisningsomradet, och det kan svarligen ha tagit sig 
uttryck i blott en stagnation av iskantens recession utan maste ha resul 
terat i en hogst betydande framryckning, t. ex. Over hela smalandska hég- 
jandet om detta tidigare varit frilagt. 

Det ar sannolikt, att detta héglands viistra randomraden da voro like 
mycket mer nederbordsrika iin andra delar av Sydsverige som nu, men 
for att en stor nederbérd skall vara positivt verksam fdr en glaciation 
maste ju temperaturen vara sa lag, att huvudparten av nederbérden fal 
ler.som sn6 och att denna sné icke hinner smilta under sommaren me 
in att ett tillrackligt stort ackumulationséverskott Aterstar. Man maste 
ocksa beakta, att ju st6rre nederbérd man riknar med, desto hégre tem- 
peratur maste det ha varit, ty nederbérden maste ha tillférts genom rela 
tivt milda vindar fran den SW eller W kvadranten; ju stérre nederbérd 
desto kraftigare maste dessa vindar ha varit fér att 6vervinna den kata- 
batiska luftstr6mning, som sannolikt innu hirskade dver nedisningsom 
yadena. 

Med stor férsiktighet hade Caldenius yttrat sig om den glaciologiska 
karaktaren av sina dalglaciirer. I likhet harmed ville talaren endast 
framhalla ovanstaende synpunkter till beaktande, da fragan om denna 
karaktar upptages till nirmare diskussion. 


=) 
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Geolognytt. 


De 5:e Svenska Geografdagarna komma att anordias sommaren 1942 
nder forutsittning att tidsliget ej blir ytterligare férsimrat sa att 
Orre gruppresor bliva oméjliggjorda. De organiseras av Geografiska 
6rbundet i Stockholm och bliva férlagda till Norrland under senare 
alften av juli manad. Under 6 dagars exkursioner komma deltagarna 
tt fa studera Norrlands natur, industri, jord- och skogsbruk. 

Samling sker i Sundsvall, varifran under 2 dagar besdk géras i olika 
idustrianliggningar i Sundsvallstrakten och under resor i Ljungans och 
ndalsilvens dalgangar. Med nattag fdras sedan deltagarna till Skellef- 
a, dir en dag air avsedd fdr besék i Boliden och Rénnskir. De tre 
sta dagarna fignas at Visterbotten, dir jordbruket och skogsskétseln 
suderas under resor till Burtrask, Lévanger, Siivar, Vindeln och Lyck- 
ale, och avslutas sedan i Umea. 

Da alla dagarna komma att helt Agnas at exkursioner, blir det ingen 
id 6ver fOr andra féredrag, 4n dem som sta i direkt samband med de- 
ionstrationerna. For att andock giva deltagarna en bakgrund for for- 
taelsen avy Norrland och dess problem har Geografiska Foérbundet be- 
lutat utgiva en handbok om Norrland vari skilda forfattare i olika ka- 
itel skildra Norrlands natur, befolkning och niringar, Denna bok som 
ir en omfattning av omkr. 500 sidor blir rikligt férsedd med kartor 
ch illustrationer och kommer att gratis tillstaillas deltagarna senast 
nder juni manad i god tid fore exkursionerna. 

Da resemdjligheter under nuvarande forhallanden dro synnerligen 
jrsvarade, kommer det bliva nédvandigt begransa deltagareantalet, och 
ndast svenska medborgare fa deltaga. 

-Kostnaderna fro beraknade till 100 4 125 kr. per deltagare fér alla 

dagarna (inkl. resor, logi och mat). Dartill komma kostnaderna for 
esa fran hemorten till Sundsvall samt hemresan fran Umea. 

Niarmare meddelande, med detaljerad resroute och tider m. m., utsan- 
es senare. 

All korrespondens, férfragningar och férhandsanmalningar kunna 
fillas till kartredaktér Magnus Lundqvist, A.-B. Kartografiska Insti- 
itet, Stockholm. Postfack Stockholm 1. 


K. Vetenskapsakademien har tillerkint professor G. Ising Letter- 
redtska understédet for sirskilt maktpaliggande vetenskapliga under- 
jkningar (i ar 400 kr.) fdr fortsatt magnetisk undersékning av varviga 
ran. 


Tekniska Hégskolans lirarkollegium hemstaller hos K. Maj:t att stats- 
eologen fil. dr N. H. Magnusson ma utan ansdkan kallas till professor 
mineralogi och geologi vid hégskolan. 


Mineral-, Bergarts- och Vatten- 


Radioaktivitetsmatningar m. m. 


Sveriges Geologiska Underséki 


Fil, Dr NAIMA SAHLBOM | oe c oe ee aice gees 


synta svit finnes f. n. ett ex. att 1 | 


Speciallaboratorium on eat ae 


for och avhandlingar. 


analyser. i rik sortering. 


Eriksbergsgatan 13 Stockholm 62 Drottninggatan. Stockholm 


SVERIGES GEOLOGISKA UNDERSOKNINGS SENAST 


UTKOMNA PUBLIKATIONER ARO: 


Ser. Aa. Geologiska kartblad i skalan 1:50000 med beskrivningar. 
N:o 178 Gavle av R. Sandegren, B. Asklund och A. H. Westergird 1939 . . 


» 179 Forshaga av R. Sandegren och N. H. Magnusson 1937. ..... 4, 
» 180 Faré av H. Munthe, J. E. Hede och G. Lundqvist 1936 ...... 4 
>» 181 Smedjebacken av G. Lundqvist och S. Hjelmqvist 1937 ..... . 4 
>» 183 Visby och Lummelunda av G. Lundqvist, J. E. Hede och N. Sundius 
i, nr weer mmr hg Peet Re 4, 
» 184 Hedemora av G. Lundqvist och S. Hjelmqvist 1941 ........ 4.¢ 
Ser. C. Arsbok ‘34 (1940) 
N:o 431 Magnusson, N. H., Herraingsfaltet och dess jirnmalmer. Med en tayla. l 
Summary: The Herring field and its iron ores. 1940 ...... 3 
>» 432 Arrhenius, O., Fosfathalten hos svenska toryslag. 1910 ...... 0,5 
» 433 Lundqvist, G., Bergslagens minerogena jordarter. 1940....... 2,01 
» 434 Lundqvist, G., Sjésediment frin Gotland. Zusammenfassung: Binnen- — 
seesedimente aus Gotland.)1940 ~ >. S755) 20S 2)e eee - . 2,60 


» 435 Brotzen, F., Flintrannans och Trindelrannans geologi (Oresund). Me 
en tavla. Zusammenfassung: Die Geologie der Flint- und Trindel- 


rinné (Oresund) 1940) 22%... ke eon ns ee 1,00 


» 436 Thorslund, Per, On the Chasmops series of Jemtland and Séderman- 
land! (Tvéren).. “With 15 Plates. 1940 =: 22. ee 
» 437 Westergard, A. H., Nya djupborrningar genom Aldsta ordovicium och 
kambrium i Ostergétland och Narke. Med kemiska analyser ay 
Gunnar Assarsson. Summary: New Deep Borings through the Lowest 


Ordovician and Cambrian of Ostergétland and Narke (Sweden) 1940 2,00 


’ Arsbok 35 (1941) 
N:o 438 Odman, Olof H., Geology and ores of the Boliden deposit, Sweden. 


a a ee Ce er ee ee ee Pe 
a ee Cee tm eC 


Med 3 tavlor. Kemiska analyser av G. Assarsson. Summary: Borings 
through the Alum shale in the neighbourhood of Yxhult in Narke 


made in’ 1940 ene Sey Pe 1,00 


» 443 Gavelin, S., Relations between ore deposition d struct i 
Skellefte district. 1942... ae ne ae te 


emily ee ns OR ty i me ae 


Nio 30 Magnusson, N. H., Ljusnarsbergs malmtrakt. Berggrund och malm- 
fyndigheter. Med 2 tavlor. Summary: Geology and ore deposits of 
Ljasnarsberg: 1940 . . .. . Gbnes oe oes 2 0) 

> 883 Molin, K., A general earth magnetic investigation of Sweden carried 
out during the period 1928—1934 by the Geological survey of 


aa, Sweden, Part 3. Horisontal intensity. With 4 plates. 1941. . 10,06 
Distribueras genom Generalstabens Litografiska Anstalt. Stockholm 1. 
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Geologiska Féreningens i Stockholm Foérhandlingar 
med 4 haften arligen, Prenumeration mottages genom Nordis 
handeln, Stockholm. 


Generalregister till Generalregister til 
> 82 > 60 > : >» 32—41 » 6 

> 6—10 > 4 > 3 42—50 > 6 
> 33—62 » 20 >» MEY test Le > B1—60 > 6 


. i 


Lésa hiften av alla banden till pris beroende p& haftenas omfang. 
Medlemmar av Foreningen erhdlla genom skattmistaren de aldre banden av | 
lingarna och Generalregistret till halften av det ovan upptagna bokhandelepiselil 
haften lamnas ej prisnedsattning. (Styrelsens beslut d. */10 1922.) a 


Geologiska Fireningens sekreterare, Docenten G. Troedsson, traffas i Féreni 
angelagenheter i bostaden Bragev. 29, Djursholm, kl. I7—18, Tel. 55 20 10. Efter 
kommelse per telefon kan sekreteraren Aven traffas 4 Sveriges geologiska un 
eller & Stockholms higskolas Geologiska institut. 


Foreningens ordinarie méten aga rum férsta helgfria torsdag i minsiig 
ari, mars, april, maj, oktober, november och december. Dagen for januarimdtet be 
decembersammankomsten. Anslag om féredragningslistan finnas lary 
mantradet uppsatta p4 anslagstavlorna 4 fdljande offentliga institutioner: Stockholms 
Tekniska Hégskolan, Bergshégskolan, Jernkontoret, Sy. Geol. Undersékning, Statens Mete 
Hydrografiska Anstalt, Statens Skogsférséksanstalt, Skogshégskolan, Statens Jarnvag: 
niska avd., Statens vaginstitut, Upsala Univ:s Geolog., Geogr., Paleont. och Vi 
samt Lunds Univ:s Geol. och Geogr. inst. 

Personlig kallelse till sammantrddena utfardas p& daérom gjord framstallni 
sekreteraren. x 

Hiftena utdelas sammantrddesdagarna i januari, mars, maj och november. 


Uppsatser, avsedda att inféras i Férhandlingarna, insandas till Féreningens sekre! 
Bragevagen 29, Djursholm 2. Atféljande tavlor och figurer béra vara fullt fardi 
yeproduktion, di de jamte uppsatsen sandas. 

I Férhandlingarna m& uppsatser — férutom p& skandinaviskt sprik — infieuae ¢ 
gelska, franska eller tyska; dock vare férfattare skyldig att i de fall d& Styrelsen ans 
dant énskvart bifoga en resumé p& skandinayiskt sprak. “Ss 

Manuskript, skrivet pa frammande sprak, skall vara granskat ay sakkunnig spral 
varom meddelande géres till sekreteraren. 

Darest korrektionskostnaderna fdr inférd uppsats uppg& till mera an 16 kro 
tryckark, vare férfattare skyldig att erlagga det dverskjutande beloppet, sAvida det 
till minst 10 kr. pr uppsats. 

Férfattare erhaller gratis av inférda uppsatser 75 separat i omslag utan titel . 
ligare ex. samt ev. omslagstitel betalas av férf. Av notiser, anmalanden och féredragsr 
Kamnas separat endast efter sirskild 6verenskommelse. ae 


Referat honoreras s&lunda (Foren. beslut 7/12 1911): 
l:sta sidan eller del dirav ..... . . efter 20 dre pr tryckrad. 
2:dra_ > a Stayt ©. oa. Sloe a (al OS SR > 
3:dje > >) 52) Bas Seared wy ih Se > 
Féljande sidor honoreras icke. 


ha 


; 
7 
’ 


Anmilan om féredrag géres i god tid hos sekreteraren. 


Ledaméternas arsavgifter, vilka enligt § 7 av Foéreningens stadgar skola vara i inbe 
senast den 1 mars, insindas till Féreningens skattmistare, Dr K. E. SAHLSTROM, Sy 
Geologiska Undersékning, Stockholm 50, till vilken Foreningens ledaméter ivee 
insinda uppgifter om cana av adresser och titlar. 

Arsavgiften utgor kr. 15: —, avgift sisom standig ledamot kr. 200: —. 


som under en féljd av minst 20 &r erlagt 4rlig ledamotsavgift, kan bliva sti: 
mot en ayvgift av kr. 100: —. a ndig I 


